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Economic theory suggests that removing distortions such as tariffs and other trade barriers
will cause an economy to operate more efficiently and to grow more rapidly. Since economic
growth is generally found to be the main source of poverty reduction, trade reforms that
increase growth have been the focus of trade negotiators, researchers, developing countries’
governments, and international development agencies as tools to reduce poverty. However,
since the empirical evidence of trade-growth-poverty linkages is mixed, there is no guarantee
that trade liberalization will benefit the poor.
The analysis of the impact of trade liberalization on poverty and inequality is complex since
trade reform is observed at the macro level while income distribution and poverty issues are
observed and analyzed at the micro level. A general equilibrium model or an income generation
model based on household survey data alone is therefore not able to fill this micro-macro gap
that has characterized the trade-poverty literature to date.
Two approaches, based on a macro-micro framework, are developed in this study in order
to bridge this micro-macro gap. The framework centers on the communication between a CGE
model, which is used to analyze the general equilibrium effects of trade reform, and household
survey data, which are used for poverty analysis at the micro level.
The simulation results show that trade liberalization has a positive effect on economic
growth in Thailand. The manufacturing sector’s output expands after trade liberalization,
while the output of the agricultural sector declines. There is also a movement of labor out of
agricultural sectors into the expanding manufacturing and service sectors after trade reform.
At the micro level, household income is found to increase; this is mainly due to an increase
in unskilled and skilled wages, which are the main source of income for the majority of Thai
iii
households. Trade liberalization is found to reduce poverty; this reduction in poverty is greater
when the more liberalized trade policy is implemented. However, policies aimed at skill ad-
vancement or skill training would ensure the smooth movement of workers from agricultural
sectors to manufacturing and service sectors.
iv
To Mom, Dad, Tai and Tua.
v
Acknowledgments
I am indebted to family, friends, and my dissertation committee for their generous support
during my graduate studies. I would like to thank my advisor, Patrick Conway, for his time,
invaluable guidance, and continuous encouragement throughout the course of my research.
I would also like to thank my committee members: Alfred Field, Jr., David Guilkey, John
Kasarda, and Sudhanshu Handa for their thoughtful comments. In addition, I would like
to thank Teerawut Sripinit for helping me throughout this research experience and for his
continuous support and friendship. I would also like to thank Mark Jensen for his support and
for his hours spent on proofreading my drafts. I would not have been able to finish this work
without them.
I gratefully acknowledge the financial support from the Thai government and UNC De-
partment of Economics during my tenure as a graduate student. I would also like to thank
Jennifer Chung-I Li, Yos Vajragupta and Nuntaporn Methakunavut for providing data used
in this study.
This work would not have been possible without the love and support of my family and
friends. I would like to thank Suvanasorn family especially my aunts Suvalai and Somlak
Suvanasorn, my uncle and aunt Tum and Tam Siddhichai, my friends John and Araya Coffey,
and Sirinee Supornpaibul for always making me feel like home during my stay in the U.S. I
would also like to thank my friends in Chapel Hill and Raleigh, especially Pang, Mink, Teau,
Joyce and Tanita for their friendship and emotional support. My time in Chapel Hill would
not have been the same without them. Lastly, I would like to thank my parents, my sister and
my brother for their unending love and support, and for always being there for me. I hope




List of Tables xi
List of Figures xviii
1 Introduction 1
2 Poverty, Income Distribution, and Evolution of Earnings in Thailand 5
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.2 Overview of economic growth in Thailand . . . . . . . . . . . . . . . . . . . . . 9
2.3 Poverty incidence and income distribution in Thailand . . . . . . . . . . . . . . 12
2.3.1 Poverty line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2.3.2 Poverty measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.3.3 Poverty incidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.3.4 Characteristics of the Poor . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.5 Income distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.4 Household survey data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
2.5 Earning determination model and evolution of income . . . . . . . . . . . . . . 44
2.5.1 The Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
2.5.2 Estimation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.6 Decomposition of changes in earnings . . . . . . . . . . . . . . . . . . . . . . . 62
2.6.1 Household demographic and within-household labor force allocation . . 74
2.7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
vii
3 Trade liberalization, Poverty and Income Distribution in Thailand: A Macro-
Micro Analysis 84
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
3.2 Thailand’s trade policies: An overview . . . . . . . . . . . . . . . . . . . . . . . 86
3.3 Review of the literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
3.3.1 A top-down approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
3.3.2 A model with multiple households . . . . . . . . . . . . . . . . . . . . . 92
3.3.3 A macro-micro model . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
3.4 Methodology framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
3.5 Computable General Equilibrium (CGE) model and Social Accounting Matrix
(SAM) for Thailand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
3.5.1 Computable General Equilibrium (CGE) model . . . . . . . . . . . . . . 99
3.5.2 Social Accounting Matrix (SAM) for Thailand and labor disaggregation 103
3.6 Model calibration and CGE base-run . . . . . . . . . . . . . . . . . . . . . . . . 106
3.7 Reconciling CGE base-run and household survey . . . . . . . . . . . . . . . . . 109
3.7.1 Sectoral premium adjustment . . . . . . . . . . . . . . . . . . . . . . . . 110
3.7.2 Labor-type premium adjustment . . . . . . . . . . . . . . . . . . . . . . 113
4 CGE Simulations and Results 118
4.1 Simulation scenarios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
4.2 Simulation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
4.2.1 Macroeconomic variables . . . . . . . . . . . . . . . . . . . . . . . . . . 120
4.2.2 Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
4.2.3 Exports and imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
4.2.4 Factor returns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
4.2.5 Employment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
4.2.6 Institution incomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
5 Household Survey Data 127
viii
6 A Macro-Micro Model with No Labor Reallocation 134
6.1 Methodology framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
6.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
6.2.1 Household income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
6.2.2 Poverty measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
6.2.3 Inequality measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
6.2.4 Poverty status before and after trade liberalization . . . . . . . . . . . . 149
6.2.5 Winners and losers from the trade liberalization . . . . . . . . . . . . . 156
6.2.6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
7 A Macro-Micro Model with Endogenous Occupational Choice 164
7.1 Methodology framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
7.2 Labor reallocation process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
7.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
7.3.1 Household income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
7.3.2 Poverty and inequality measures . . . . . . . . . . . . . . . . . . . . . . 176
7.3.3 Poverty status before and after trade liberalization . . . . . . . . . . . . 180
7.3.4 Winners and losers from the trade liberalization . . . . . . . . . . . . . 188
7.3.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
8 Conclusions and Directions for Future Research 197
A Characteristics of the Unemployed 202
B Production Sectors 208
C Model Equations 209
D Thailand SAM 223
E CGE Simulation Results 228
F First Approach 238
ix




2.1 Thailand’s macro economic indicators . . . . . . . . . . . . . . . . . . . . . . . 10
2.2 Exports classified by product group (unit: millions of Baht) . . . . . . . . . . . 10
2.3 Official poverty line from 1988-2002 . . . . . . . . . . . . . . . . . . . . . . . . 14
2.4 Mean per-capita household income . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.5 Poverty incidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.6 Poverty incidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.7 Distribution of the poor and the population by geographical locations . . . . . 20
2.8 Distribution of the poor and the population by household characteristics . . . . 21
2.9 Gini coefficient and GE inequality measures . . . . . . . . . . . . . . . . . . . . 23
2.10 Inequality in per-capita household income distribution . . . . . . . . . . . . . . 24
2.11 Growth and redistribution decomposition of poverty changes . . . . . . . . . . 24
2.12 Descriptive statistics (mean) of individual and household characteristics . . . . 26
2.13 Descriptive statistics (mean) of household income . . . . . . . . . . . . . . . . . 28
2.14 Descriptive statistics (mean) of individual and household characteristics - house-
holds in the bottom and the top quintiles . . . . . . . . . . . . . . . . . . . . . 30
2.15 Descriptive statistics (mean) of household income - households in the bottom
and the top quintiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
2.16 Distribution of labor force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.17 Descriptive statistics of workers and earners . . . . . . . . . . . . . . . . . . . . 34
2.18 Descriptive statistics of workers - households in the bottom and the top quintiles 36
2.19 Descriptive statistics of earners - households in the bottom and the top quintiles 37
2.20 Distribution of earners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
2.21 Descriptive statistics of wage, farm and non-farm profits earners . . . . . . . . 40
2.22 Descriptive statistics of wage, farm and non-farm profits earners - households
in the bottom quintile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
2.23 Descriptive statistics of wage, farm and non-farm profits earners - households
in the top quintile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
xi
2.24 Wage-earnings estimation (Full sample) . . . . . . . . . . . . . . . . . . . . . . 48
2.25 Farm profits estimation (Full sample) . . . . . . . . . . . . . . . . . . . . . . . 50
2.26 Non-farm profit estimation (Full sample) . . . . . . . . . . . . . . . . . . . . . . 53
2.27 Wage-earnings estimation (Subsample) . . . . . . . . . . . . . . . . . . . . . . . 58
2.28 Farm profits estimation (Subsample) . . . . . . . . . . . . . . . . . . . . . . . . 60
2.29 Non-farm profits estimation (Subsample) . . . . . . . . . . . . . . . . . . . . . . 61
2.30 Decomposition of earnings - Wages . . . . . . . . . . . . . . . . . . . . . . . . . 64
2.31 Decomposition of earnings - Farm profits . . . . . . . . . . . . . . . . . . . . . . 66
2.32 Decomposition of earnings - Non-farm profits . . . . . . . . . . . . . . . . . . . 66
2.33 Decomposition of earnings (wages) - Households in the bottom quintile . . . . . 69
2.34 Decomposition of earnings (farm profits) - Households in the bottom quintile . 70
2.35 Decomposition of earnings (non-farm profits) - Households in the bottom quintile 70
2.36 Decomposition of earnings (wages) - Households in the top quintile . . . . . . . 72
2.37 Decomposition of earnings (farm profits) - Households in the top quintile . . . 73
2.38 Decomposition of earnings (non-farm profits) - Households in the top quintile . 73
2.39 Household’s demographic and within-household labor force allocation . . . . . . 75
2.40 Household’s demographic and within-household labor force allocation - house-
holds in the top and bottom quintiles . . . . . . . . . . . . . . . . . . . . . . . 79
3.1 Thailand’s key economic indicators . . . . . . . . . . . . . . . . . . . . . . . . . 87
3.2 Sectoral share of exports and imports in 1998 (percent) . . . . . . . . . . . . . 88
3.3 Tariff rate in 1998 (percent) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
3.4 Basic SAM structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
3.5 CGE base-run and the national account - GDP (million baht) . . . . . . . . . . 107
3.6 CGE base-run and the national account - Sectoral output at factor cost (million
baht) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
3.7 Linkage variables from CGE base-run and household survey . . . . . . . . . . . 108
3.8 Sectoral premium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
3.9 Labor allocation from CGE base-run before and after adjusted for the sectoral
premium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
xii
3.10 Labor-type premium (βk(j),l) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
3.11 Labor allocation from CGE base-run before and after adjusted for the sectoral
premium (αj) and labor-type premium (βk(j),l) . . . . . . . . . . . . . . . . . . 117
4.1 Government revenue (billion baht) . . . . . . . . . . . . . . . . . . . . . . . . . 119
4.2 Simulation results - GDP (1,000 million baht) . . . . . . . . . . . . . . . . . . . 120
4.3 Simulation results - Real GDP (1,000 million baht) . . . . . . . . . . . . . . . . 121
4.4 Simulation results - Share of GDP (%) . . . . . . . . . . . . . . . . . . . . . . . 121
4.5 Simulation results - Domestic output (1,000 million baht) . . . . . . . . . . . . 122
4.6 Simulation results - Exports (1,000 million baht) . . . . . . . . . . . . . . . . . 123
4.7 Simulation results - Imports (1,000 million baht) . . . . . . . . . . . . . . . . . 123
4.8 Simulation results - Factor returns . . . . . . . . . . . . . . . . . . . . . . . . . 124
4.9 Simulation results - Employment . . . . . . . . . . . . . . . . . . . . . . . . . . 125
4.10 Simulation results - Income of institutions (1,000 million baht) . . . . . . . . . 126
5.1 Descriptive statistics (mean and standard deviation) of household characteristics
- all households, poor and non-poor households . . . . . . . . . . . . . . . . . . 130
5.2 Descriptive statistic (mean) of household characteristics by regions . . . . . . . 132
5.3 Descriptive statistic (mean) of household characteristics by regions - poor and
non-poor households . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
6.1 Simulation results - Household income . . . . . . . . . . . . . . . . . . . . . . . 140
6.2 Simulation results - Household income and household characteristics among the
poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
6.3 Simulation results - Household income and household characteristics among the
non-poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
6.4 Simulation results - Poverty measures . . . . . . . . . . . . . . . . . . . . . . . 146
6.5 Simulation results - Inequality measures . . . . . . . . . . . . . . . . . . . . . . 148
6.6 Simulation results - Allocation of household by poverty status before and after
trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
6.7 Simulation results (SIM I) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
xiii
6.8 Simulation results (SIM II) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
6.9 Simulation results (SIM III) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
6.10 Simulation results (SIM IV) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
6.11 Simulation results - Distribution of households by poverty status and households
who win or lose from trade liberalization . . . . . . . . . . . . . . . . . . . . . . 157
6.12 Simulation results (SIM I) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 159
6.13 Simulation results (SIM II) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 160
6.14 Simulation results (SIM III) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 161
6.15 Simulation results (SIM IV) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 162
7.1 Simulation results - Household income . . . . . . . . . . . . . . . . . . . . . . . 171
7.2 Simulation results - Household income and household characteristics among the
poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
7.3 Simulation results - Household income and household characteristics among the
non-poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
7.4 Simulation results - Poverty measures . . . . . . . . . . . . . . . . . . . . . . . 178
7.5 Simulation results - Inequality measures . . . . . . . . . . . . . . . . . . . . . . 179
7.6 Simulation results - Allocation of household by poverty status before and after
trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
7.7 Simulation results (SIM I) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
7.8 Simulation results (SIM II) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
7.9 Simulation results (SIM III) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
7.10 Simulation results (SIM IV) - Household characteristics by poverty status before
and after trade liberalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
xiv
7.11 Simulation results - Distribution of households by poverty status and households
who win or lose from trade liberalization . . . . . . . . . . . . . . . . . . . . . . 189
7.12 Simulation results (SIM I) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 192
7.13 Simulation results (SIM II) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 193
7.14 Simulation results (SIM III) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 194
7.15 Simulation results (SIM IV) - Household characteristics by poverty and winning
status before and after trade liberalization . . . . . . . . . . . . . . . . . . . . . 195
A.1 Descriptive statistics of labor force . . . . . . . . . . . . . . . . . . . . . . . . . 202
A.2 Descriptive statistics of employed and unemployed workers . . . . . . . . . . . . 203
A.3 Descriptive statistics of labor force - households in the bottom quintile . . . . . 204
A.4 Descriptive statistics of employed and unemployed workers - households in the
bottom quintile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
A.5 Descriptive statistics of labor force - households in the top quintile . . . . . . . 206
A.6 Descriptive statistics of employed and unemployed workers - households in the
top quintile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
D.1 Thailand SAM (1,000 million baht) . . . . . . . . . . . . . . . . . . . . . . . . . 223
E.1 Simulation results - CPI consumer price index (PQ-based) . . . . . . . . . . . . 228
E.2 Simulation results - DPI index for domestic producer prices (PDS-based) . . . 228
E.3 Simulation results - EXR exchange rate . . . . . . . . . . . . . . . . . . . . . . 228
E.4 Simulation results - PA output price of activity a (% change) . . . . . . . . . . 229
E.5 Simulation results - QA level of domestic activity (% change) . . . . . . . . . . 229
E.6 Simulation results - PDD demand price for commodity c produced and sold
domestically (% change) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
E.7 Simulation results - QD quantity of domestic sales (% change) . . . . . . . . . 230
E.8 Simulation results - PE price of exports . . . . . . . . . . . . . . . . . . . . . . 231
E.9 Simulation results - QE quantity of exports (% change) . . . . . . . . . . . . . 231
E.10 Simulation results - PM price of imports (% change) . . . . . . . . . . . . . . . 232
xv
E.11 Simulation results - QM quantity of imports(% change) . . . . . . . . . . . . . 232
E.12 Simulation results - PQ price of composite good c (% change) . . . . . . . . . . 233
E.13 Simulation results - QQ quantity of composite goods supply (% change) . . . . 233
E.14 Simulation results - PVA value added price (% change) . . . . . . . . . . . . . . 234
E.15 Simulation results - QVA quantity of aggregate value added (% change) . . . . 234
E.16 Simulation results - PINTA price of intermediate aggregate (%change) . . . . . 235
E.17 Simulation results - QINTA quantity of aggregate intermediate input (% change)235
E.18 Simulation results - PX average output price (% change) . . . . . . . . . . . . . 236
E.19 Simulation results - QX quantity of aggregate marketed commodity output (%
change) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
E.20 Simulation results - PWE world price of exports . . . . . . . . . . . . . . . . . 237
E.21 Simulation results - PWM world price of imports . . . . . . . . . . . . . . . . . 237
F.1 Simulation results (SIM I) - Descriptive statistics (mean and standard deviation)
of household characteristics - all households, poor and non-poor households . . 239
F.2 Simulation results (SIM II) - Descriptive statistics (mean and standard devia-
tion) of household characteristics - all households, poor and non-poor households240
F.3 Simulation results (SIM III) - Descriptive statistics (mean and standard devia-
tion) of household characteristics - all households, poor and non-poor households241
F.4 Simulation results (SIM IV) - Descriptive statistics (mean and standard devia-
tion) of household characteristics - all households, poor and non-poor households242
F.5 Simulation results (SIM I) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
F.6 Simulation results (SIM I) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 245
F.7 Simulation results (SIM II) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
F.8 Simulation results (SIM II) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 247
F.9 Simulation results (SIM III) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
F.10 Simulation results (SIM III) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 249
xvi
F.11 Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250
F.12 Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 251
G.1 Simulation results (SIM I) - Descriptive statistics (mean) of household charac-
teristics - all households, poor and non-poor households . . . . . . . . . . . . . 253
G.2 Simulation results (SIM II) - Descriptive statistics (mean) of household charac-
teristics - all households, poor and non-poor households . . . . . . . . . . . . . 254
G.3 Simulation results (SIM III) - Descriptive statistics (mean) of household char-
acteristics - all households, poor and non-poor households . . . . . . . . . . . . 255
G.4 Simulation results (SIM IV) - Descriptive statistics (mean) of household char-
acteristics - all households, poor and non-poor households . . . . . . . . . . . . 256
G.5 Simulation results (SIM I) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
G.6 Simulation results (SIM I) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 259
G.7 Simulation results (SIM II) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260
G.8 Simulation results (SIM II) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 261
G.9 Simulation results (SIM III) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
G.10 Simulation results (SIM III) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 263
G.11 Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
G.12 Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions - poor and non-poor households . . . . . . . . . . . . . . . . 265
xvii
List of Figures
2.1 Earnings-experience partial relationship: wage earnings . . . . . . . . . . . . . 49
2.2 Earnings-experience partial relationship: farm profits . . . . . . . . . . . . . . . 51
2.3 Earnings-experience partial relationship: non-farm profits . . . . . . . . . . . . 54
2.4 Earnings-experience partial relationship . . . . . . . . . . . . . . . . . . . . . . 56
3.1 Production technology structure . . . . . . . . . . . . . . . . . . . . . . . . . . 100




The increased importance of trade liberalization, particularly as advanced under WTO’s Doha
agenda, has been the focus of trade negotiators, researchers, governments in developing coun-
tries, and international development agencies as a tool to reduce poverty. Economic theory
suggests that removing distortions such as tariffs and other trade barriers will cause an econ-
omy to operate more efficiently and to grow more rapidly. Since economic growth is generally
found to be the main source of poverty reduction, trade reforms that increase growth seem
likely to also benefit the poor.
Thailand has gradually become a more open economy in recent years and has been con-
tinually opening its economy to foreign trade. However, since the empirical evidence of trade-
growth-poverty linkages is mixed, there is no guarantee that Thailand’s trade liberalization
will benefit the poor. In addition, the extent to which growth translates into poverty reduction
depends on both the existing distribution of income and the distributional shares of benefits
generated from growth.
The links between economic growth, which is observed at the macro level, and poverty,
which is observed at the micro level, consist of a complicated interaction of labor market,
demographic, and education dynamics which is often overlooked when poverty conclusions are
drawn from aggregate measures such as the poverty headcount index or a country’s economic
growth rate.
In Chapter 2, I investigate the evolution of income in Thailand over the period of 1990-2002
in order to gain a better understanding of how labor market, demographic, and educational
factors affect different types of earnings, and thus the process of poverty reduction in Thailand.
An earnings determination model is applied to each type of an individual’s earnings directly.
I also employ a decomposition methodology to identify factors that contribute to the observed
changes in earnings in Thailand.
Chapter 3 and the rest of the study evaluate the impact of trade liberalization on poverty
and income distribution in Thailand. The analysis is based on the Thai economy and the tariff
rate observed in 1998 and evaluate what would have happened to income, poverty and income
distribution in Thailand if the tariffs were completely removed. Therefore, while Chapter 2
represents the dynamics analysis of income over the period of 1990-2002, the analysis in the
rest of the study is static and counterfactual.
The analysis of the impact of trade liberalization on poverty and inequality is complex since
trade reform is observed at the macro level while income distribution and poverty issues are
observed and analyzed at the household (micro) level. Two approaches based on a macro-micro
framework are developed in this study to evaluate the impact of trade reform on poverty and
income distribution in Thailand. The framework centers on the communication between a CGE
model, which is used to analyze the general equilibrium effects of trade reform, and household
survey data, which are used for poverty analysis at the micro level. Chapter 3 reviews the
relevant literature and presents the methodology used in this study. It also describes the CGE
model and the Social Accounting Matrix used to analyze the general equilibrium effects of
trade liberalization. In order to implement successfully both of the macro-micro approaches,
consistency between the CGE base-run outcomes and the household survey data needs to be
achieved first; the methods used to achieve this consistency are also described in Chapter 3.
Once the reconciliation is achieved, the CGE model can be used to perform simulations
for different trade scenarios. Chapter 4 reports the general equilibrium results of trade lib-
eralization from CGE simulations. Trade liberalization is found to have a positive effect on
economic growth. The results from CGE simulations show an increase in GDP ranging from
0.07% to 0.16%. The manufacturing sector’s output expands after trade liberalization, while
the output of the agricultural sector declines. Wages for both skilled and unskilled labor are
found to increase, with skilled labor benefiting slightly more from trade reform. Returns to
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capital in manufacturing sectors increase more from trade reforms than in agricultural sectors.
Consistent with the simulation results on output, employment in manufacturing and service
sectors expand and absorb labor out of agricultural sectors. This is true for both unskilled
and skilled employment.
Chapter 5 describes in more detail the household survey data that is linked with the
outcomes from the CGE simulations for poverty analysis. It also describes important charac-
teristics of Thai households.
Chapter 6 describes the methodology of the first approach in which the linkage from the
CGE model to the household survey data is done through wages and profits, which are the
main sources of individual and household income. Once individual income data is updated
by the CGE simulation outcomes, household income can be calculated and an analysis on
poverty and income distribution impact of trade liberalization can be conducted. Chapter 6
also reports the results on household income, poverty, and income distribution which is done
based on the updated income data. Chapter 7 describes the methodology and the results of the
second approach in which, as in the first approach, the CGE model is linked to the household
survey data through wages and profits but the assumption of exogenous labor occupational
choice in the first approach is relaxed. In other words, the model allows labor to move across
production sectors to match the employment outcomes predicted by the CGE model. Given
the different initial tariff levels experienced by different production sectors, it is likely that,
after removing all tariffs, some sectors will expand while other sectors will shrink. This will
affect employment and factor returns, which are the main sources of individual and household
income. Thus, by removing the assumption that workers have to remain in the same sector
after trade liberalization, the model is able to provide more realistic results.
Both approaches are used to examine different scenarios of trade reforms and to evaluate
their effects on household income, poverty and income distribution. These models are also
used to examine if the poor share in the gains from the freer trade and if so, whether their
gain is greater or less than the gain of the non-poor. In addition, the analysis is performed on
various demographic groups in Thailand to see if any of these groups are particularly impacted
by trade liberalization. These results should benefit policymakers by allowing them to develop
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policies that can mitigate any negative effects trade liberalization may have on particular
demographic groups.
The results from the analysis are shown in both Chapter 6 and Chapter 7. Under both
approaches, household income is found to be increasing after trade reform, especially through
an increase in wage income. The formal labor market proves to be an important channel that
transmits the growth effect of trade reform to households. Trade liberalization is found to
reduce poverty in Thailand and the poverty effect is greater when the more liberalized trade
policy is implemented. Income inequality also declines after trade liberalization under both
approaches.
The results from the first approach, in which labor mobility is assumed to be fixed, show
that trade reforms are desirable in terms of poverty incidence. Free trade allows some of before
poor households to escape poverty and none of the before non-poor households fall back below
the poverty line. Under the second approach, the number of the poor is found to decrease more
but the depth of poverty, even if improving, is found to be greater than in the first approach.
When labor is allowed to reallocate after trade reform, we also see an importance of non-farm
self-employed jobs. However, not everyone will enjoy the higher returns in manufacturing
and service sectors unless he/she is equipped with the skill required by the new industry.
Therefore, policies aiming at skill advancement or skill training should be implemented in
order to insure the smooth movement of workers from agricultural sectors to manufacturing
and service sectors.
Chapter 8 concludes and discusses the direction for future research.
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Chapter 2
Poverty, Income Distribution, and
Evolution of Earnings in Thailand
2.1 Introduction
Thailand has experienced impressive economic growth in recent decades. Its gross domestic
product (GDP) grew at an annual rate of almost 8 percent during the 1980s through the late
1990s. Economic growth has clearly been a powerful force in reducing poverty in Thailand.
Poverty incidence (measured by the poverty headcount index) fell from 51.9 percent in 1990
to 26.2 percent in 2002. As the reduction of poverty did not come about as a result of any
specific poverty alleviation plan Krongkaew (2002), this poverty reduction seems to support
much of the previous literature that found that growth is the main source of poverty reduction
(Deolalikar (2002), Kakwani and Krongkaew (1997), Paitoonpong et al. (2001) for Thailand;
Dollar and Kraay (2002), Bruno et al. (1998) for surveys).
Although the Thai government has been successful in generating economic growth and
reducing the incidence of poverty, higher income inequality is also observed during the fast
growth period. During 1990 to 2002, income inequality, as measured by the Gini coefficient,
remained high around 0.53 - 0.57.1 The households in the bottom quintile earned about 20
times less than households in the richest quintile during this period. Households in the bottom
1The inequality in Thailand is relatively high compared to the rest of the world. In 2002, the highest
inequality in the world was found in Sierra Leone with the Gini index of 0.63 (World Bank (2002)).
quintile share only about 3 percent of the country’s income while 58 percent of the country’s
income goes to households in the top quintile.
The extent to which growth translates into poverty reduction depends on both the existing
distribution of income and the distributional shares of benefits generated from growth. Raval-
lion (2001) found that given existing inequality and assuming distribution-neutral growth,
the income gains to the richest decile in India, a country where the Gini coefficient is under
0.30, will be about four times higher than the gain to the poorest quintile, while it will be
19 times higher in Brazil, where the Gini index stays high at around 0.58. With the exist-
ing high level of income inequality in Thailand, it is clear that the gains of economic growth
are disproportionately distributed to the rich. In addition, the evolving distribution of income
during the growth process matters for poverty reduction. If inequality increases with economic
growth, the benefits accruing to the poor will be less than what could have been achieved under
distribution-neutral or pro-poor growth. On the other hand, if distributional shares of income
during the growth process are pro-poor, it will improve the existing distribution of income and
benefit even more to the poor. Therefore, it is not only a question of how much growth can
reduce poverty that we are interested in, but also how inequality changes during the process
of economic growth.
The links from economic growth (which are observed at the macro level) to poverty reduc-
tion (observed at the micro or individual level) often occur through a combination of labor
market, demographic, and educational dynamics. Even though poverty analysis based on ag-
gregate poverty measures (such as the poverty headcount index or the Gini coefficient) can
give us a broad picture of the growth-poverty relationship, its use to identify labor market
or educational factors that are keys for poverty reduction is rather limited. For instance,
comparing incomes of the households after the 1998 financial crisis in Russia with incomes of
the same households in 1996, Lokshin and Ravallion (2000) found that poverty increased only
two percentage points. However, what lies underneath the averages is the fact that a large
proportion of the population (18%) fell into poverty, while a slightly smaller proportion (16%)
escaped poverty over the same period. Eighteen percent of the Russian population could be
ignored if the government thought that a-two-percentage-point increase in poverty was not
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a serious problem and deserved little attention. Furthermore, inequality measures such as
the Gini index may seem to change relatively little over time. Even small changes in overall
distribution, however, can matter greatly to how much the poor share in growth.
Given the complicated interaction between labor market, other demographic factors, and
poverty reduction, it is important to look beyond those aggregate measures in order to un-
derstand better the process of poverty reduction. Since household income is used as a welfare
measure for poverty analysis, understanding how it changes over time should give us a better
picture of the factors determining income and how they affect poverty. However, a household
income determination model is likely to be explained by average characteristics of all of its
employed members, along with some household-level demographic variables such as household
size or dependency ratio. As we all know, household income is composed of different types of
earnings. A variable positively affecting one type of earnings could work in the opposite direc-
tion for another earnings type. An aggregate household income model will fail to provide such
detailed information since what is captured in the aggregate household income model is merely
the end result (after the canceling out). Thus, to move beyond the aggregate measures, in this
chapter, the distribution of each type of individual’s earnings is analyzed directly. An earnings
determination model will be employed to identify the impact of demographic and educational
factors that affect each type of earnings and its distribution over the period of 1990-2002 in
Thailand. This will help us understand better the evolution of household income and thus the
process of poverty reduction. The model is based on seven years of nationally representative
household surveys which have rich information on individual’s income, occupation, education,
other demographic variables (such as age and sex), and household-level demographic variables
(such as household size and household location). Based on the estimation results of the earn-
ings model, I also employ a decomposition methodology to identify factors contributing to the
observed changes in earnings. It is found that, in general, education is the most important
determinant of wage earnings while it is not as significant for income of the self-employed.
Profits depend on the productivity of unpaid family members which is consistent with the fact
that businesses in Thailand are often small family businesses that employ family members.
It is also found that an increase in wage and non-farm profits during the early 1990s was
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explained mostly by the returns to education and experience of the workers while in late 1990s
and early 2000s, the returns to such characteristics had become less powerful. During the late
1990s and early 2000s, education attainment among wage and non-farm self-employed workers
drastically improved and it became the most important contributing factor to the increase in
those earnings. However, the improvement in education among farm workers is insignificant.
Most of the increase in farm income during 1990s and early 2000s was explained by the returns
to farmer’s experience and unpaid family workers.
We know that some characteristics of the rich and the poor can be so different that they
cause much of the income disparity between them over the period. However, what is so
specific about the poor that prevents them from fully taking advantage from growth? Can
those characteristics be identified so that special programs or some growth patterns should be
encouraged over the others? To answer these questions, two subsamples of the population are
compared: 1) earners who reside in a household whose income is in the bottom quintile and 2)
those from the richest quintile. The results from the model estimation and decomposition show
that education plays a less significant role in determining income of the poor. In addition, the
majority of their income is from farm profits which are relatively low. The poor also live in
bigger households with high dependency ratios that put more pressure on poverty reduction
process.
The chapter is organized as follows. The next section provides a brief overview of growth
in Thailand, while Section 2.3 presents more detailed background information of changes in
poverty and income distribution, and characteristics of the poor in Thailand over the study
period. Section 2.4 describes the data used in the study. Section 2.5 outlines the basic model
and presents the empirical results. Section 2.6 describes the decomposition methodology and
decomposes the observed changes in Thailand’s earnings distribution between 1990 and 2002
drawing on the basis of the models estimated in Section 2.5. Section 2.7 concludes.
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2.2 Overview of economic growth in Thailand
Thailand experienced an impressive annual growth rate of more than 8 percent on average
from 1986 to 1996. The Asian economic crisis hit the country in 1997. It took the country
two years to recover from economic crisis. The economic growth rates during the period of
1999 to 2006 averaged almost 5 percent per annum. Real GNP per capita at constant 2002
prices increased from 39,994 baht in 1986 to 100,610 baht in 2006. Table 2.1 reports the basic
economic indicators of Thailand from 1986 to 2006.
Thailand’s high economic growth rate was mainly a result of several National Economic and
Social Development plans that set economic growth as a primary goal during the period from
1960s to 1990s. From time to time, poverty alleviation and more equal income distribution,
along with energy concerns and environmental degradation, have been included in the Plan.
The main objective of the national development plan during this period, though, centers on
economic growth.
Before 1960, Thailand was a low-income country with 85 percent of its total population
engaged in the agricultural sector. Its main exports consisted of rice, rubber, teak and tin
(Krongkaew (2002)). With help from the World Bank, the national development plan was
introduced for the first time in 1961 with its main goal of generating economic growth and
expansion. During the 1960s and 1970s, import substitution and promotion of capital-intensive
manufacturing products were the main development strategies. As most of import substitution
was in capital-intensive products, an expansion of capital-intensive sectors created demand for
skilled labor which benefited the rich who had the right skill sets. The policies had limited
impact on agriculture from which most of the poor earn their income. Therefore, the policies
likely contributed to rising income inequality in Thailand since 1970s. On the other hand,
export promotion, which is mostly on labor-intensive products, is a good strategy for poverty
reduction since it creates jobs for the poor. In the mid-1980s, import substitution was replaced







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































During the 1990s, as the country experienced fast growth, tax reform and liberalization of
the domestic financial sector also facilitated investment from abroad. With low interest rates
prevailing in developed economies and the country’s exchange rate fixed at the time, Thailand
attracted capital inflow due to its high interest rates. Easier access to foreign resources had
spilled over from tradable sectors (especially those producing goods for export) into non-
tradable assets, particularly stocks and real estate, creating an asset price bubble. At the
same time, on the external side, due to slowing exports, current account deficits had been
persistent from the mid 1990s. This put pressure on the central bank to keep the exchange
rate fixed by incurring a large foreign debt. The economic growth that relied on unproductive
sectors such as those in real estate came to an end in mid-1997. The asset price bubble burst
with falling property prices and thus a sudden outflow of foreign capital. The outflow of
capital, rising current account deficits and large foreign debt forced the Thai government to
float the baht in July 1997.
After the economic crisis in 1997, learning that the fast economic growth which depends
solely on foreign capital is not sustainable, policymakers introduced new development plans
which focus instead on the concept of human capital development with a moderate and sus-
tainable level of economic growth. It was the first time that fast economic growth was no
longer the main goal of the development plan. At present, Thailand is back on its long-term
growth path. Annual growth rates from 1999 to 2006 averaged more than 4.5 percent.
The national development plans and development strategies during the past three decades
have played an important role in transforming Thailand from a poor, agrarian economy to a
middle-income, newly industrialized country. Substantial structural changes took place with
domestic production moving away from agriculture to manufacturing and towards services.
From Table 2.1, agricultural production’s share of GDP decreased from almost 20 percent
in 1986 to less than 9 percent in 2006, while the share of manufacturing and service sectors
increased commensurately. Thailand’s exports during the past two decades experienced a
dramatic structural change as well. Exports of manufactured products increased significantly
from 6.1 percent of total exports in 1970 to 82.6 percent and 89.1 percent in 1995 and 2006,
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respectively.2 Table 2.2 shows the agricultural and manufacturing share of exports from 1995
to 2006.
Thailand’s labor force has gone through structural changes as well. As production moved
away from agricultural products to more capital-intensive manufactures, the Thai labor market
has facilitated the movement of labor from agriculture to manufacturing and services. Em-
ployment in the agricultural sector declined, while that in manufacturing and service sectors
rose. Workers also migrated from rural to urban areas where manufacturing jobs were avail-
able. The average years of schooling among workers increased from 6.26 in 1990 to 7.25 in
2002. These demographic changes, as well as changes in skill and sectoral composition of labor,
will be shown later to have played an important role in explaining the dynamics of income in
Thailand.
2.3 Poverty incidence and income distribution in Thailand
When analyzing poverty, income and consumption are the most common measures of economic
welfare, while the household is usually used as the measurement unit. The official poverty
studies in Thailand before 2006 were based on household income. After 2006, it has been
analyzed based on household expenditure. Since the dataset covers the period of 1990 to
2002, and to be consistent with other poverty studies in Thailand of that period, the poverty
measure in this chapter and the rest of the study will be calculated using household income
as a welfare measure. This definition will be consistent with the model and the decomposition
described later which will rely on the determination of earnings. The income variable used
was monthly per capita household income, available in the surveys as a constructed variable
from the disaggregated income questionnaire. Household income is composed of income from
wages and self-employed profits of its household members. It also includes property income
and transfers.
2The data on exports in 1970 is from Paitoonpong et al. (2001).
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2.3.1 Poverty line
An individual is considered poor if his or her income falls below some minimum considered
necessary to meet basic needs. The poverty line represents the minimum income or expenditure
necessary to fulfill such basic needs. Thus, a poverty line that identifies the poor is the starting
point of any poverty analysis.
To include all basic needs, the official poverty line in Thailand is calculated by taking into
account both food and non-food components.3 This is highly desirable because changes in
food and nonfood prices affect the poor differently (Kakwani (2003)). The food poverty line is
calculated as the cost of a food basket needed to obtain the recommended calorie intake of each
individual taking into account age and sex. The non-food poverty line is calculated by using a
utility approach and is based on nine basic non-food items.4 The non-food poverty line is the
cost of consumption of these nine items that would yield the same utility as obtained from food
poverty line. Thailand’s official line is also a good example of a poverty line that is consistent
across regions and over time. Since there is variation in the cost of living and food consumption
patterns of Thai population across regions and areas, the poverty line varies across rural and
urban areas and across the five regions of Thailand. Table 2.3 shows Thailand’s official poverty
lines from 1986-2002.
The poverty line is highest in the capital city of Bangkok, which has the highest cost of
living, especially for the non-food components. The Northeast has the lowest poverty line. The
urban poverty line is higher than the rural one as expected. The poverty line in each year also
varies as it takes into account variation in prices of food and nonfood items and population
structure over time. For example, the poverty line in 2000 was lower than the poverty line in
1998 since the economic crisis affected household consumption pattern and the price level.5
3See Kakwani (2003), Jitsuchon (2004), and Jitsuchon et al. (2006) for Thailand’s official poverty line.
4The nine basic items are clothing and footwear, shelter, fuel and light, household goods, medical, personal
care, transport, communication, and education.
5Poverty line in 1998 did not decrease as expected, possibly because the survey considered the households’
consumption patterns dating back 12 months from the survey period in which the household consumption has
not been fully affected by the crisis.
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Table 2.3: Official poverty line from 1988-2002
Region
Official poverty line (Baht/person/month)
1988 1990 1992 1994 1996 1998 2000 2002
Bangkok 980 1105 1227 1346 1502 1696 1736 1801
Central 696 760 854 894 1013 1211 1227 1277
Urban 813 886 990 1044 1173 1368 1389 1457
Rural 645 703 791 822 934 1132 1142 1184
North 604 652 737 767 874 1023 1019 1078
Urban 708 762 860 913 1023 1178 1199 1252
Rural 578 623 705 729 835 984 974 1032
Northeast 520 560 667 707 811 998 993 1040
Urban 644 692 787 836 952 1128 1131 1181
Rural 500 538 645 684 784 973 966 1009
South 584 644 724 778 897 1033 1034 1096
Urban 684 748 837 903 1029 1197 1201 1265
Rural 560 618 694 745 860 986 985 1041
Whole Kingdom 633 692 790 838 953 1130 1135 1190
Urban 821 903 1009 1084 1216 1397 1417 1471
Rural 557 604 697 733 839 1012 1009 1058
Source: NESDB (2006)
2.3.2 Poverty measures
The class of poverty indices derived from Foster et al. (1984) is commonly used to measure
poverty. Let yi be the per capita income of the ith household and Zi the poverty threshold for






ai = the population weight attached to the ith representative household
(obtained from household survey),
Ii = 1 if yi < Zi,
= 0 otherwise,
α = 0, 1, 2.
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Poverty headcount ratio (P0)
The headcount ratio is the most basic indicator to measure poverty. Headcount ratio (P0) is








The headcount ratio represents the proportion of the population whose income falls below
the established poverty line. For example, a headcount ratio of 20 percent means that 20
percent of the population have income below the poverty line and are considered poor.
Poverty gap (P1)
Even though headcount ratio is easy to interpret and understand, it does not reflect the fact
that there may be wide differences in income levels among the poor themselves with some
people located just below the poverty lines and others falling far below. Policymakers seeking
to make the largest possible impact on the headcount measure might be tempted to direct
their poverty alleviation program to those closest to the poverty line or the less poor. Poverty
gap (or poverty depth) is thus usually used in addition to the headcount index to reveal the






The sum of all individual poverty gaps can be interpreted as the minimum amount of
income transfers needed to bring all of the poor just up to the poverty line assuming perfect
targeting (Deolalikar (2002)).
Poverty severity (P2)
Another member of FGT poverty measure is poverty severity or the square of the poverty gap






Poverty severity takes into account the distribution of income among the poor. It gives
higher weight to households whose income falls far below the poverty line. Thus, it measures
how severe the poverty situation is. A shortcoming of this index is that it does not have a clear
interpretation like the headcount ratio and poverty gap. Thus, it is usually used to compare
the severity of poverty across different subgroups in the population or across time.
2.3.3 Poverty incidence
Once the poverty line is determined for each household, one can construct poverty profiles
which provide an overall estimate of poverty across sectors, regions and socioeconomic groups.
Table 2.4 shows mean household per capita income from 1990 to 2002 in current baht.
Overall, household per capita income went up by 199.06 percent from 1,165 baht per month
in 1990 to 3,484 baht in 2002.6 Household income increased throughout the period except
for rural households, who experienced a drop in income in 2000 due to the economic crisis.7
An overall look at the data shows income disparity across both location and region. Urban
households earned 2.77 times more than rural households over the period. Average income
in the most impoverished region, the Northeast, was 4.28 times lower than in the capital of
Bangkok.
Table 2.4 also shows mean household per capita income of different income groups and the
share of total income of households in each income quintile. Overall, income inequality has
remained consistently high in Thailand. Household income in the bottom quintile remained
very low. Household in that quintile earned about 20 times less than the richest 20% of
households averaging over the period. Households in the bottom, second, and third quintile,
on average, were adversely affected by the economic crisis while we see a positive movement
6Inflation over the same period went up by 59.23 percent.
7Income in 1998 has not decreased as expected, possibly because the survey considered the households’
income dating back 12 months from the survey period in which the household income has not been fully
affected by the crisis.
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of average income of the rich households after the economic crisis. Households in the bottom
quintile shared only about 3 percent of the country’s income while 58 percent of the country’s
income went to households in the top quintile. However, there was a little improvement
towards more a equal income distribution as the share of the top quintile income dropped a
little throughout the period and it was replaced mostly by a slightly bigger share of income
from the bottom and the second quintiles.
Table 2.4: Mean per-capita household income
Mean per capita household income
1990 1992 1994 1996 1998 2000 2002
Location
Urban 2,224.22 3,195.40 3,422.20 4,710.43 5,210.25 5,330.83 6,105.23
Rural 795.86 982.13 1,273.00 1,723.50 2,006.57 1,938.18 2,350.47
Urban/Rural 2.79 3.25 2.69 2.73 2.60 2.75 2.60
Region
Bangkok 2,991.56 4,351.28 4,794.86 6,178.60 6,940.02 7,359.73 8,153.29
Central 1,422.71 1,819.95 2,257.27 3,112.89 3,431.14 3,610.52 4,116.91
North 1,059.93 1,193.02 1,477.67 2,076.24 2,433.16 2,181.04 2,610.98
Northeast 620.14 869.08 1,130.21 1,573.13 1,788.60 1,656.60 2,161.16
South 1,020.76 1,363.27 1,747.23 2,241.85 2,538.30 2,528.89 2,955.84
Quintile
Bottom quintile 167.55 215.72 267.65 405.18 468.77 404.07 582.13
2nd quintile 363.09 466.6 587.96 859.16 995.32 910.21 1,209.85
3rd quintile 622.28 801.11 1,028.20 1,437.25 1,653.26 1,566.08 1,992.54
4th quintile 1,107.90 1,443.99 1,834.81 2,516.98 2,865.79 2,871.73 3,472.66
Top quintile 3,569.86 4,772.27 5,703.06 7,545.64 8,579.30 8,862.71 10,170.86
Total 1,165.44 1,539.39 1,882.31 2,552.50 2,911.95 2,922.19 3,484.43
Income share of each quintile
Bottom quintile 2.73 2.48 2.72 3.1 3.19 2.92 3.47
2nd quintile 6.38 5.91 6.31 6.86 6.93 6.72 7.32
3rd quintile 11.29 10.72 11.09 11.58 11.54 11.58 11.99
4th quintile 20.09 19.72 19.66 20.25 19.97 20.56 20.47
Top quintile 59.52 61.18 60.21 58.21 58.38 58.22 56.75
Despite the existing high level of inequality, economic growth has been a powerful force in
the reduction of poverty during the period. The benefits of economic growth have effectively
trickled down to the poor as shown by the dramatic decline in poverty incidence (measured
by poverty headcount ratio, poverty gap, and severity of poverty) shown in Table 2.5. It
should be noted that, in calculating these poverty measures, different poverty lines are applied
to each household depending on its location (different regions and areas) to reflect the fact
that households in different locations face different prices. Therefore, nine poverty lines are
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applied to nine groups of households. Overall, poverty, measured by poverty headcount ratio
(P0), reduced by half from 51.9 percent in 1990 to 26.2 percent in 2002. The incidence of
poverty was declining rapidly until the onset of economic crisis in 1997, reaching 30.4 percent
in 1996. The impact of the economic crisis was still evident in 2000, when the percentage of
the poor increased to 35 percent. Poverty is less pronounced in the urban area with less than
12 percent of poverty headcount in 2002. Poverty gap (P1) and severity of poverty (P2) indices
also dropped during the period exhibiting a similar trend as was observed in the headcount
index. This suggests that depth and severity of poverty at the bottom of the distribution were
slightly improving. As shown in Table 2.6, there is a large poverty disparity between regions as
well. Bangkok experienced the lowest poverty incidence, while the Northeast has always been
the poorest region of the country. In 2002, almost 40 percent of the Northeastern population
was poor while less than 6 percent of the Bangkok population was living in poverty.
Table 2.5: Poverty incidence
Headcount Rate (P0)
1990 1992 1994 1996 1998 2000 2002
Urban 30.3 21.3 20.2 14.3 13.9 15.4 11.6
Rural 59.4 55.8 47.8 36.6 38.9 43.0 32.6
Total 51.9 47.1 40.0 30.4 31.8 35.0 26.2
Poverty Gap (P1)
1990 1992 1994 1996 1998 2000 2002
Urban 12.3 8.4 7.5 5.0 4.7 5.5 3.8
Rural 28.3 25.4 20.9 14.2 15.5 18.4 12.0
Total 24.1 21.1 17.1 11.7 12.4 14.7 9.6
Severity of Poverty (P2)
1990 1992 1994 1996 1998 2000 2002
Urban 7.0 4.7 4.1 2.5 2.4 2.8 1.9
Rural 16.9 14.9 11.9 7.6 8.3 10.5 6.2
Total 14.3 12.3 9.7 6.2 6.7 8.3 4.9
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Table 2.6: Poverty incidence
Poverty Headcount Rate
1990 1992 1994 1996 1998 2000 2002 %change
(1990-2002)
Location
Urban 30.3 21.3 20.2 14.3 13.9 15.4 11.6 -18.7
Rural 59.4 55.8 47.8 36.6 38.9 43.0 32.6 -26.9
Region
Bangkok 19.1 12.3 7.8 5.6 5.6 5.9 5.7 -13.4
Central 43.6 34.2 28.4 20.8 22.2 21.6 16.4 -27.2
North 51.0 53.2 44.4 32.7 31.3 39.3 30.5 -20.4
Northeast 67.0 62.7 55.1 43.2 45.5 51.9 38.3 -28.7
South 50.1 42.4 36.6 27.7 32.8 30.7 23.8 -26.3
Total 51.9 47.1 40.0 30.4 31.8 35.0 26.2 -25.7
2.3.4 Characteristics of the Poor
Table 2.7 shows the distribution of the poor and total population by location and regions.
The poverty incidence in the rural areas has remained as a serious problem. While more
people moved from rural to urban areas (the proportion of the population living in rural areas
decreased from 74.1 percent in 1990 to 69.8 percent in 2002), the proportion of the poor in
rural areas to the total number of the poor has increased over the years from 84.9 percent in
1996 to 86.7 percent in 2002. Similarly, the majority of the poor (approximately 50 percent)
lived in the Northeast while the region shares only 35 percent of population. This reflects the
intensity of the poverty incidence in rural areas and in the Northeastern region of Thailand. As
for other regions, Bangkok contributed the lowest proportion of the poor. Poverty incidence
also improved in both the Central and Southern regions with a declining proportion of the
poor from 1990 to 2002.
Table 2.8 shows the distribution of the poor and total population by different household
characteristics. The top panel shows the distribution by education of the household head. It
confirms the findings in the literature that education is a major factor in reducing poverty
(Ferreira et al. (2007)). Households whose head has better education have a smaller chance of
being in poverty. In 2002, households whose head had completed at least a lower secondary
(junior high school) degree accounted for only 5 percent of the poor. It should be noted that
when we look at the distribution of the poor, it is always important to compare that with the
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Table 2.7: Distribution of the poor and the population by geographical locations
Distribution of the Poor (%) Distribution of Population (%)
1990 1992 1994 1996 1998 2000 2002 1990 1992 1994 1996 1998 2000 2002
Location
Urban 15.1 11.4 14.3 13.1 12.3 12.8 13.3 25.9 25.2 28.4 27.8 28.3 29.0 30.2
Rural 84.9 88.6 85.7 86.9 87.7 87.2 86.7 74.1 74.8 71.6 72.2 71.7 71.0 69.8
Region
Bangkok 3.7 2.5 1.8 1.8 1.9 1.8 2.5 10.1 9.5 9.3 9.8 10.6 11.0 11.6
Central 16.8 15.8 16.1 15.0 15.1 13.3 13.9 20.0 21.8 22.6 22.0 21.6 21.5 22.2
North 19.9 22.2 21.6 20.6 18.2 20.9 20.8 20.2 19.6 19.4 19.2 18.5 18.6 17.9
Northeast 46.2 47.2 47.5 50.1 50.6 51.7 50.0 35.8 35.5 34.5 35.3 35.4 34.9 34.2
South 13.3 12.3 13.0 12.5 14.3 12.2 12.8 13.8 13.6 14.2 13.7 13.9 14.0 14.1
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100
distribution of population. For example, just by looking at the distribution of the poor, one
might conclude that having no education at all might be better off than having some education
(i.e., the largest proportion of the poor (65.6 percent in 2002) has lower elementary education,
while only 17.3 percent of the poor have no formal education). However, this is because there
was a small number of households whose head has no formal education to begin with as a
result of the Thai government’s programs aiming to increase the literacy rate over the years.
As shown in Table 2.8, the proportion of households whose heads have no formal education
has fallen from 15.6 percent in 1990 to less than 10 percent in 2002. The proportion of the
households whose heads have at least a high school degree doubled from 7.4 percent in 1990 to
14.8 percent in 2002. The next panel shows the distribution of the poor and total population
by the production sector of the household head. More than 65 percent of the poor households
had the head working in agricultural sectors. As the percentage of population in farm sector
dropped, the percent of the poor who work in the service sector or were unemployed increased.
The last panel shows the distribution of the poor and total population by the major source
of household income. Household income is composed of earnings from wage work, farm and
non-farm profits, and other income such as property income and transfers. The majority of
the poor households are those which rely most on farm production income. However, its share
in the poor population has been decreasing and has been replaced by an increasing share of
wage households and other income households. One potential explanation of this observation
is that the government has provided increased benefits or transfers to the poor households.
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This is supported by the fact that we see an increase in the proportion of the other income
households especially after the economic crisis in 1997.
Table 2.8: Distribution of the poor and the population by household characteristics
Distribution of the Poor (%) Distribution of Population (%)
1990 1992 1994 1996 1998 2000 2002 1990 1992 1994 1996 1998 2000 2002
Education of the household head
No Formal Education 19.8 19.4 18.6 19.4 17 16.5 17.3 15.6 14.7 13.5 12.8 11 10.9 9.9
Lower Elementary 74 74.2 73.6 70.7 70.3 68.3 65.6 68.2 66.6 66 64.5 61.4 58.9 56.9
Upper Elementary 3.1 4.1 5.1 6.1 8.5 9.9 11.5 4.5 5.7 6.7 7.5 8.5 10.7 11.4
Lower Secondary 2.1 1.5 1.9 2.5 2.6 3.6 3.1 4.8 4.6 5.3 5.9 7.1 6.9 7.3
Upper secondary 0.8 0.5 0.7 1.1 1.3 1.3 2 3.1 3.7 3.8 4 5.4 5.5 6.8
Bachelor degree 0.2 0.2 0.2 0.2 0.3 0.3 0.4 3.7 4.8 4.8 5.4 6.6 7.1 7.8
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Production sector of Household Head
Agriculture 70 72.2 68.3 68.1 65.6 66.3 48.2 55.1 52.7 48.3 47.4 44.7 44 28.4
Manufacturing 5.9 4.3 5.7 4.6 5 3.8 4.2 11.2 11 12.4 11.8 12.2 10.4 10.8
Service 10.3 9 9.2 8 9.5 8.8 26.6 20.5 22.4 23.4 24.6 25.4 27.2 42.5
Unemployed 13.8 14.5 16.9 19.2 20 21.1 21 13.1 14 15.8 16.2 17.7 18.4 18.3
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Source of household income
wage 29.4 29.3 33.3 34.2 31.9 31.5 34.8 37.2 39.3 43.7 44 42.5 44.2 44.4
profit-farm 55.8 55.6 45.3 45 46.3 43.3 39.2 42.3 38.5 29.7 28.4 29.2 25.8 23.9
profit-non-farm 7.8 7.4 8.4 6.8 8 7.9 6.9 13.1 14.1 15.1 15.7 16.2 16.3 17.4
others 6.9 7.8 13 14 13.9 17.2 19.1 7.4 8.1 11.6 11.9 12 13.7 14.3
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100.0
In sum, the poor households were mostly the farm households whose head of the household
had low education and worked in the agricultural sector in the rural areas, particularly in the
North, Northeast, and Southern regions.
2.3.5 Income distribution
While Thailand’s economy grew rapidly from 1990 to 2002, income inequality remained high.
Table 2.9 presents a number of summary statistics for the distribution of income. The four
inequality indices shown in Table 2.9 provide a useful range of sensitivities to different parts of
the distribution. They are the Gini coefficient and three members of the Generalized Entropy
Class of inequality indices, GE(φ). The most popular measure of inequality, the Gini index,
places greater weight around the mean. A higher Gini index means a more unequal distribution
in a country. It ranges from zero (when everyone has the same income) to 100% (when the
richest person has all the income). For the class of Generalized Entropy of inequality indices,
GE(0), also known as the mean log deviation or the Theil-L index, is more sensitive to the
bottom of the distribution; GE(1), more famously known as the Theil-T index, is roughly
neutral; and GE(2) which is half of the square of the coefficient of variation, is more sensitive
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to inequality in higher incomes.
From Table 2.9, Thailand’s Gini coefficient remained high from 1990 to 2002. It declined
from 56.91 in 1990 to 53.93 in 2002, indicating a slight improvement towards more equal
distribution of income. However, no general trend can be identified for inequality since the
Gini index fluctuates during the period. Inequality measured by the three generalized entropy
measures of income inequality gives similar conclusions.
Table 2.10 reports the ratio of per capita household income between 25th and 10th, 50th
and 25th, 75th and 50th, 90th and 50th percentiles, the quartile ratio (the ratio between 75th
and 25th percentiles), and the tail ratio (the ratio between 90th and 10th percentiles) by urban,
rural, and the country as a whole. It shows that the distribution of income at the bottom has
changed very slightly from 1990 to 2002, while we can observe a slight improvement in income
distribution in the upper half of the distribution. The income gap between the very rich (p90)
and the median has reduced over the years. The quartile ratio also shows a good progress of
more equal income distribution of households in the middle of the distribution.
Table 2.11 demonstrates the importance of both economic growth and the distribution of
income in poverty alleviation. It reports the decomposition of poverty changes between 1990
and 2002 into a growth effect and an inequality effect. It confirms Kakwani and Krongkaew
(1997) that poverty in Thailand could be reduced faster if growth would directly benefit the
poor. Assuming distribution-neutral growth, the economic growth during 1990-2002 could have
reduced poverty by 39.56 percentage points (13.9 percentage points higher than it actually did).
However, the pattern of growth has worked against the poor. The distribution effect has raised
poverty by 21.47 percentage points.
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Table 2.9: Gini coefficient and GE inequality measures
Gini Coefficient
1990 1992 1994 1996 1998 2000 2002
Overall 56.91 57.58 56.44 54.7 54.38 56.43 53.93
Urban 50.92 51.01 49.61 49.78 48.21 48.68 48.84
Rural 51.84 50.44 52.14 48.9 49.91 52.39 48.71
GE(0)
1990 1992 1994 1996 1998 2000 2002
Overall inequality 60.1 61.9 59.8 55.1 54.3 60.2 53.1
Bangkok 35.6 38.7 30.1 29.2 30.9 31.3 35
Central 52.9 46 46.6 48 42.6 44 39.5
North 52.6 53.8 52.7 46.8 46.2 50 45.6
Northeast 44.9 50.1 53.1 48.1 46.9 53.9 46.2
South 45.9 47.7 52.5 43.2 49.7 47.4 42.9
Urban 49.1 49.3 46.5 46 42.5 44.4 43.4
Rural 48.4 45.7 49.6 42.8 44.6 50.2 42.2
GE(1)
1990 1992 1994 1996 1998 2000 2002
Overall inequality 68.9 67.8 64.8 59.7 58.1 61.5 57.8
Bangkok 43.6 47 34 33.4 33.5 35.1 40.2
Central 63.6 46.2 53.3 54.1 45 45.1 43.1
North 63.9 63.3 63.8 51.3 52.2 54.1 51.2
Northeast 50.2 57.8 62.3 56.8 56 61.1 53.5
South 55 53.2 58.6 48.3 56.9 50.4 48.9
Urban 55.7 53.5 48.4 49.3 44.3 44.8 47
Rural 56.9 48.4 57.9 45.5 49.8 53.8 46.3
GE(2)
1990 1992 1994 1996 1998 2000 2002
Overall inequality 247.4 215.4 184.5 146.3 130 132.9 139
Bangkok 122.8 146.1 65.1 66.6 53.7 62.2 79.3
Central 245.9 81.3 170.6 132.2 86.4 85.9 98.8
North 278.2 257.3 222.1 110.2 143.7 140.4 120.4
Northeast 100.1 135.7 250.7 184.5 181.9 174.6 152
South 171.4 125.3 138.8 118.2 146.8 96.4 116
Urban 176.7 156.2 110.3 110 86.9 85.1 103.3
Rural 192.8 87.2 207.2 86.9 114.8 118.1 97.6
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Table 2.10: Inequality in per-capita household income distribution
Bottom half Upper half Interquartile range Tails
p25/p10 p50/p25 p75/p50 p90/p50 p75/p25 p90/p10
Total
1990 1.77 1.99 2.06 4.05 4.1 14.28
1992 1.75 1.99 2.13 4.33 4.24 15.1
1994 1.79 2.02 2.09 4.04 4.23 14.65
1996 1.77 1.92 2.03 3.93 3.9 13.37
1998 1.76 1.91 2 3.84 3.82 12.9
2000 1.87 1.99 2.14 4.35 4.26 16.2
2002 1.71 1.89 2.02 3.73 3.83 12.1
Urban
1990 1.97 1.91 1.83 3.08 3.49 11.57
1992 1.98 1.86 1.85 3.12 3.44 11.48
1994 1.92 1.91 1.79 3.01 3.44 11.09
1996 1.86 1.88 1.83 3.01 3.45 10.55
1998 1.76 1.82 1.8 2.99 3.27 9.55
2000 1.86 1.91 1.83 3.07 3.51 10.91
2002 1.76 1.81 1.77 3.1 3.2 9.91
Rural
1990 1.67 1.81 1.84 3.33 3.33 10.07
1992 1.67 1.82 1.81 3.35 3.29 10.18
1994 1.7 1.87 1.86 3.27 3.47 10.39
1996 1.71 1.77 1.79 3.21 3.17 9.69
1998 1.7 1.76 1.78 3.17 3.15 9.53
2000 1.78 1.83 1.82 3.55 3.33 11.6
2002 1.66 1.74 1.77 3.23 3.08 9.34
Table 2.11: Growth and redistribution decomposition of poverty changes
Change in incidence of poverty
1990 2002 actual change growth redistribution interaction
Total 51.88 26.22 -25.66 -39.56 21.47 -7.56
Urban 30.27 11.58 -18.69 -23.66 20.88 -15.91
Rural 59.42 32.55 -26.87 -44.39 21.12 -3.59
2.4 Household survey data
The household survey data are taken from the Household Socio-Economic Survey conducted
by the National Statistical Office of Thailand. The first Socio-Economic Survey in Thailand
was conducted in 1957 and since then it has been carried out every five years. Beginning
in 1988, it was conducted every two years. The analysis presented in this chapter is based
on the survey data for the years 1990, 1992, 1994, 1996, 1998, 2000 and 2002. The survey
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used a stratified two-stage sampling and covered private, non-institutional households residing
permanently in Thailand. The Socio-Economic Survey is the only nationwide data source that
has detailed information on individual’s income and its source, employment, and demographic
characteristics such as age, sex, education, location and other household-level demographic
variables such as household size, and household income. However, these are not longitudinal
surveys; this is an important limitation of their structure. Any inference drawn from the paper
has to bear in mind this limitation.
Tables 2.12 and 2.13 provide the descriptive statistics of the data. Before 1994, the sample
size in the survey was less than 14,000 households and covered less than 54,000 individuals. The
sample size was increased to about 25,000 households covering more than 86,000 individuals
from 1996 to 2000. The survey in 2002 sampled more than 34,000 households and covered
almost 120,000 individuals. The country is divided into five regions: Bangkok, Central, North,
Northeast, and South. Each region was further divided into three subgroups according to the
type of local administration, namely, municipal areas, sanitary districts, and villages. In the
study, sanitary districts and villages are combined together as rural areas. In the top panel of
Table 2.12, we see that the population became more urban as the urbanization rate rose from
25.87 percent in 1990 to 30.20 percent in 2002. There was some progress in average educational
attainment. The average years of education of the population has increased from 5.17 years to
6.23 years. The percent of respondents that are skilled workers has gradually increased through
time (a skilled worker is defined as a worker with an education higher than lower-secondary
level). This piece of good news will prove to be important in poverty alleviation discussed
later.
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Table 2.12: Descriptive statistics (mean) of individual and household characteristics
Full sample
1990 1992 1994 1996 1998 2000 2002
sample size 53,007 50,435 93,962 90,302 86,058 87,432 118,763
no. household 13,166 13,459 25,215 25,064 23,529 24,760 34,797
Individual level
Geographic location
urban (%) 25.87 25.18 28.35 27.75 28.26 29.00 30.20
Bangkok 10.13 9.55 9.35 9.83 10.58 10.96 11.64
central 20.04 21.79 22.59 22.01 21.61 21.54 22.16
north 20.22 19.62 19.41 19.15 18.53 18.64 17.85
northeast 35.82 35.46 34.47 35.33 35.41 34.89 34.22
south 13.78 13.59 14.18 13.68 13.87 13.97 14.13
Individual characteristics
schoolings (years) of over 6 years old 5.1733 5.3211 5.5985 5.7721 6.1950 6.3269 6.2331
skill (%) 8.31 9.15 10.22 11.30 14.15 15.45 16.32
male (%) 48.59 48.47 48.08 47.73 47.93 47.88 47.67
Household level
Household’s geographic location
urban (%) 28.64 28.17 31.20 30.79 31.18 31.57 32.56
Bangkok 11.90 11.11 11.26 11.71 11.97 12.19 12.43
central 20.65 22.68 22.92 22.33 22.47 22.57 22.67
north 21.89 20.84 20.82 20.48 20.01 19.78 19.51
northeast 32.67 32.33 31.80 32.53 32.50 32.37 32.25
south 12.89 13.04 13.20 12.96 13.05 13.09 13.15
Head’s characteristics
age 46.1432 46.3399 47.2329 47.8257 48.1642 48.5399 48.5888
schooling (years) 4.8638 5.1412 5.2275 5.3949 5.8373 5.9505 6.0898
skill (%) 8.69 10.62 10.50 11.24 14.16 14.81 16.85
male (%) 79.82 79.82 76.36 75.78 74.28 74.13 72.09
Household’s demographic characteristics
household size 4.1136 3.8981 3.7708 3.6778 3.7392 3.6183 3.5142
no. children (age<15) 1.2504 1.1484 1.0450 1.0008 0.9852 0.9339 0.8955
no. adults (age 15-60) 2.5237 2.4018 2.3509 2.2863 2.3384 2.2522 2.2026
no. elders (age>60) 0.3395 0.3479 0.3749 0.3907 0.4157 0.4322 0.4161
ratio of children to hhsize 0.2643 0.2526 0.2365 0.2283 0.2208 0.2122 0.2080
ratio of adults to hhsize 0.6386 0.6423 0.6466 0.6455 0.6476 0.6437 0.6526
ratio of elders to hhsize 0.0971 0.1051 0.1170 0.1262 0.1315 0.1440 0.1394
dependency ratio 0.7053 0.6696 0.6499 0.6456 0.6292 0.6196 0.6101
ratio of children to adults 0.5502 0.5165 0.4812 0.4670 0.4457 0.4301 0.4208
ratio of elders to adults 0.1551 0.1531 0.1688 0.1785 0.1835 0.1896 0.1893
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The next panel of Table 2.12 reports descriptive statistics on the household level. Around
30 percent of the households are located in urban areas during all years, with the corresponding
geographic locations listed below. When compared to the individual-level results, a slightly
higher urbanization rate at the household level implies that households in rural area are bigger
in size. The subsequent panel of Table 2.12 reports descriptive statistics for the head of the
household. The average age and level of education of the household head have both gradually
increased over time. The percent of household heads that are male have declined from around
80 percent in 1990 to around 72 percent in 2002.
The last panel reports the descriptive statistics of the demographic variables at the house-
hold level. There has been a gradual decline in average household size from 4.11 in 1990 to
3.51 in 2002 as households have come to have fewer children. Even though the household size
decreased, the ratio of workforce (defined as adults of age between 15 and 60 years old) to
household size remained stable at around 0.64-0.65. The dependency ratio also decreased from
0.70 in 1990 to 0.61 in 2002.
Table 2.13 reports various household income statistics of the survey respondents. House-
hold income is derived from four major sources: wages, farm profits, non-farm profits, and
other incomes, which includes property income and transfers. Average household income has
increased by 155.47 percent from less than 4,800 baht per month in 1990 to 12,244 baht in
2002 with its corresponding sources of income listed below.8 Per capita household income has
increased from 1,364 baht in 1990 to 4,013 baht in 2002; this is in part due to the decrease
in average household size. The next two panels show the share of each income type to total
income. The top of the two panels shows the weighted average share of income which shows
the mean share of each type of income weighted by household income. It is the proportion
of each income type to the total income of the whole country. Wages account for the major-
ity of income in Thailand. In addition, Thailand had been depending more on the non-farm
self-employed sector as its share of total income has been increasing over the period while the
share of farm profit had been decreasing. The bottom panel shows the unweighted average
8Household and individual incomes discussed here and in the rest of the study are nominal. Any reference
in terms of its change over time should bear in mind the inflation of 59.23 percent over the same period.
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share which represents the average income share among households. It shows the same trend:
wages are the main source of income for Thai families. Households are less dependent on farm
profits and more on non-farm incomes. One interesting note is that the unweighted average
share of farm profits (0.21 in 2002) and other income (0.21 in 2002) is much higher than
its weighted average share (0.09 for farm profits and 0.14 for other income) pointing to the
fact that many poor households’ incomes are from farm profits and other income while rich
households’ income come from wage and non-farm profits.
Table 2.13: Descriptive statistics (mean) of household income
Full sample
1990 1992 1994 1996 1998 2000 2002
Household income
per capita household income 1,363.98 1,838.28 2,235.35 2,939.82 3,397.55 3,416.59 4,012.72
household income 4,792.81 6,000.46 7,097.79 9,385.97 10,883.11 10,573.99 12,244.31
wage 2,159.03 2,909.26 3,564.55 4,574.27 5,288.31 5,403.92 6,037.67
farm profits 1,062.93 1,078.96 1,070.87 1,497.35 1,693.92 1,378.79 1,633.89
non-farm profits 994.02 1,332.27 1,627.61 2,128.09 2,403.43 2,337.86 2,764.81
others 576.82 679.97 834.76 1,186.26 1,497.45 1,453.42 1,807.94
Income share
weighted average
wage share of total income 0.4867 0.5152 0.4952 0.4876 0.4801 0.5088 0.4866
farm profit share of total income 0.1363 0.0994 0.1099 0.1184 0.1182 0.0881 0.0980
non-farm profit share of total income 0.2677 0.2800 0.2844 0.2757 0.2699 0.2638 0.2724
other income share of total income 0.1092 0.1055 0.1105 0.1182 0.1317 0.1393 0.1430
unweighted average
wage share of total hh income 0.3879 0.3997 0.4293 0.4230 0.4136 0.4131 0.4177
farm profit share of total hh income 0.3602 0.3272 0.2640 0.2570 0.2488 0.2318 0.2114
non-farm profit share of total hh income 0.1336 0.1414 0.1452 0.1486 0.1518 0.1526 0.1590
other income share of total hh income 0.1182 0.1318 0.1615 0.1713 0.1858 0.2026 0.2119
household’s major source of income
wage (%) 39.22 40.93 44.30 44.39 42.97 43.46 43.77
profit-farm (%) 37.89 34.30 26.92 25.59 26.02 23.20 21.42
profit-nfarm (%) 13.15 14.06 14.59 15.14 15.58 15.77 16.67
other income (%) 9.74 10.71 14.19 14.88 15.43 17.57 18.15
total 100 100 100 100 100 100 100
Table 2.14 reports the descriptive statistics of individuals and households whose per capita
income is in the bottom and the top quintiles. The poorest 20% households are by and large
located in the Northeast and North regions while the richest 20% households predominantly
live in Bangkok and Central region. The poor have, on average, almost five years less of
effective schooling than the rich. That is almost the number of years (6 years) one needs to
complete a degree. Poor households are bigger with a higher share of children and elders and
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high dependency ratio. The rich, on average, have a smaller household size with higher share
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The major sources of income of the poor are from farm profits and wage income, while the
income of the rich is derived from wages and non-farm profits as shown in Table 2.15.
Since the labor market is a key to the success or failure of the development process (both
economic growth and poverty reduction), it is important to understand its structure and how
it evolves through time. The labor force in Thailand is composed of 1) the employed: wage
workers, farm and non-farm self-employed (own-account workers), and unpaid family workers,
and 2) the unemployed.9 In this chapter and the rest of the analysis, unpaid family workers are
part of employed workers but are not wage or profit earners. Table 2.16 shows the distribution
of the labor force from 1990 to 2002. Structural changes in production during the 1990s
transformed the labor force in Thailand. Large proportions of the labor force in 1990 were
self-employed and unpaid family workers in the agricultural sector, and wage workers in the
manufacturing and service sectors. Over the decade, own-account workers and unpaid family
workers in agriculture were replaced by an increasing proportion of those in the non-agricultural
sector. Wage earners in non-agricultural sectors also increased over the period. Throughout
the period, around twelve percent of the labor force were unemployed. The unemployment
rate increased slightly from 12.7 in 1998 to 12.91 in 2000 due to the economic crisis.10
9Since the household survey does not include questions regarding the reasons for not having a job, ‘unem-
ployed’ covers both voluntary and involuntary unemployment.
10Unemployment rate in 1998 has not increased as much as expected, possibly because the survey considered
the households’ employment status dating back 12 months from the survey period in which household members











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 2.16: Distribution of labor force
Distribution of labor force
1990 1992 1994 1996 1998 2000 2002
Wage workers 33.43 35.69 33.38 34.91 35.92 37.76 38.77
farm 4.15 4.07 4.60 4.28 4.69 5.06 5.21
non-farm 29.28 31.62 28.78 30.63 31.23 32.70 33.57
Self-employed 26.55 26.44 28.04 29.25 29.11 29.06 29.51
farm 15.32 14.50 15.38 15.78 15.15 13.81 8.24
non-farm 11.24 11.94 12.66 13.47 13.97 15.25 21.27
Unpaid family workers 27.38 25.96 23.93 23.20 22.28 20.27 19.19
farm 22.29 20.37 18.28 17.26 16.45 13.79 12.68
non-farm 5.09 5.58 5.65 5.94 5.83 6.49 6.52
Unemployed 12.63 11.92 14.64 12.64 12.7 12.91 12.52
Tables 2.17 - 2.19 show various descriptive statistics of Thailand’s employed workers (which
include unpaid family workers) and earners. The top panel of Table 2.17 shows the geographic
location and demographics of employed workers. We observe a slight movement of workers
from rural to urban areas. Even though workers are distributed almost evenly among male
and female, many of these female workers are unpaid workers as we observe a higher share
of males among earners. However, female participation rates among earners have increased
over the years. The next panel shows the education attainment of employed workers and
earners. Average years of schooling of workers and the percent of skilled workers have gradually
increased over time. Effective years of schooling of workers increased by around one year from
5.55 in 1990 to 6.84 in 2002. On average, earners are slightly better educated with the effective
years of schooling increased from 5.82 in 1990 to 7.21 in 2002, which reflects the fact that unpaid
family workers do not have high education. There was also progress in the education structure
with a larger proportion of those with secondary level replacing those with elementary level.
We also notice a movement among earners towards obtaining a bachelor degree or higher
as we will find later that education, especially the attainment of a university degree, is one
of the significant determinants of income. The labor force has shifted from agriculture and
manufacturing to services as a result of a structural change in production sectors during the






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables 2.18 and 2.19 report the descriptive statistics of workers and earners who reside in
the poorest 20% and the richest 20% households, respectively. Workers and earners among the
poor have low education and they are often employed in the agricultural sector. Earners among
the poor are dominated by men. On the other hand, workers and earners among the rich are
equally divided among male and female. They have higher education (the bulk of them are
college graduates), live in urban areas, and work in the service sector. Education, household
demographic variables (such as household size and dependency ratio), and productive sector
are the variables that distinguish the rich and the poor.
Table 2.20 shows the distribution of earners by their sources of income. Wages are the
primary income source for the majority of Thai earners. As the country’s production moved
away from the agricultural sector, we observed a decreasing share of farm profit earners being
replaced by an increase in the share of non-farm profit earners. About 10 percent of the survey
respondents report to have more than one type of income. We excluded these respondents from




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Descriptive statistics of wage workers, farm and non-farm self-employed workers are re-
ported in Table 2.21. Wage and non-farm self-employed workers are distributed equally in
urban and rural areas and among male and female workers while farm self-employed workers
generally live in rural areas and are dominated by men. Wage workers have the highest edu-
cation among the three group with an average of 8 years of schooling. Even though non-farm
self-employed have the highest earnings among the three jobs (with wage jobs the second and
farm self-employed the least), they are not endowed with high education. In fact, only 18.14
percent of the non-farm self-employed are skilled workers, compared to 35.88 percent for wage
workers in 2002. It is surprising that the majority of non-farm self-employed had only lower
elementary education (as high as 60 percent in 1990). However, it has been slightly replaced
by a higher proportion of those with an upper secondary degree or higher. The education
structure among wage workers has also moved towards a higher degree. Completing a higher
degree is an important factor in determining their wages. As for farm self-employed workers,
they have low education and only a small proportion of them are skilled workers. The last
block of Table 2.21 shows the production sectors of each type of worker. The service sector
accounted for the majority of wage and non-farm self-employed workers. As the main staple



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































As we have already seen, among the three types of earners, the farm self-employed worker
earns the least while the non-farm self-employed earns the highest income. However, among the
excluded sample of workers from the poorest 20% and richest 20% households, it is otherwise.
Farm self-employed were actually doing better than the wage workers as shown in Tables 2.22
and 2.23. Up until 1998, farm self-employed from the poorest 20% households had higher
income than non-farm self-employed and wage workers. After 1998, as farm profits were
surpassed by non-farm profits, it was still ahead of wage income. Among workers from the
richest 20% households, their non-farm profits are the highest, followed by farm profits and
wages respectively. This reflects the fact that wage income is more important for a middle-class
family, while the households in the tails of the distribution rely more on the profits from their
own businesses. In addition, owning a farm business is not necessarily the lowest-paying job if
it is managed well. Education attainment of wage workers was the highest among three types
of workers regardless of sub-samples. In addition, from a quick glance on descriptive statistics
of wage workers, one could see the importance of education as one of the explanations for wage
disparity in Thailand. Average years of schooling of the rich wage workers are almost 7 years
higher than those of the poor.11 Another explanation for wage differentials could be due to the
production sector in which people are employed. The majority of the rich wage workers are
hired by the service sector and less than 2 percent work in the agricultural sector, while almost
50 percent of the poor work in the agricultural sector. As for self-employed income (both farm
and non-farm), it turns out that education is not as important for own-account workers as for
wage workers. Average years of schooling between the rich and the poor own-account workers
differ by only 2 years (for farm self-employed) and 3.5 years (for non-farm self-employed); it
is also much less than the average education of wage workers.
11The education system in Thailand is 6 (elementary) - 6 (secondary) - 4 (university). Therefore, the fact
that average years of schooling of the rich wage workers are almost 7 years higher than those of the poor could



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2.5 Earning determination model and evolution of income
Economic growth during the 1980s through the early 2000s has increased household income
per capita and has helped in poverty reduction in Thailand. Our goal is to understand how
economic reforms have created opportunities for households to raise their income and escape
poverty. This can be complicated since economic growth (which we observe at the macro level)
works through the combination of factors, such as labor market, educational dynamics and
household demographics, to affect poverty (observed at the micro level). The simplest way to
get a better picture of poverty-growth relationship is to analyze the evolution of household
income directly with a household income determination model. However, the household income
determination model is likely to be explained by average characteristics of all of its employed
members, along with some demographic variables such as household size or dependency ratio.
As we all know, household income is composed of different types of earnings. A variable
positively affecting one type of earnings could work in the opposite direction for another
earnings type. The aggregate household income model would fail to provide such detailed
information since what is captured in the aggregate household income model is merely the
end result after the canceling out. Thus, moving beyond the aggregate measures, I analyze
the distribution of each type of individual’s earnings directly rather than household income
as a whole. Specifically, I analyze the distribution of each type of earnings in Thailand over
the period of 1990 - 2002. Since wage earners are not segmented by production sectors, the
earnings determination model is estimated for three occupational sectors: wage earners, self-
employed in farm sector and self-employed in non-farm sector. Each of the earnings models can
be determined by the characteristics of the workers in the labor market through a Mincerian
earnings equation. The estimation is performed on the full sample for the period of 1990 - 2002.
In addition, to identify the different characteristics between the rich and the poor that drive
income disparity between them, the model is also performed on two subsamples: 1) earners
who reside in a household whose per capita household income is in the bottom quintile and 2)
those from households in the top quintile. This will help us understand better the evolution
of household income and thus the process of poverty reduction.
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Based on the estimation results of the earnings model, I employ a decomposition method-
ology to identify factors that most contribute to the observed changes in earnings. The decom-
position is based on simulating a counterfactual distribution by combining data on individual
characteristics from one distribution with estimated parameters from another. Then, we can
decompose changes in earnings from one distribution to another into two components: one
due to changes in observed worker characteristics (endowment effect) and one due to changes
in the returns to those characteristics (price effect). The price effect is sometimes called the
unexplained part while the endowment effect is the explained part. The estimation model and
decomposition methodology will be employed to explain earnings evolution over the period of
1990 - 2002 in Thailand.
2.5.1 The Model
The wage-earnings model is a standard Mincer-type earnings equation given by (2.1):
wi = α+Xiβwage + i. (2.1)
It specifies earnings of individual i whose occupation is a wage earner. Wage income is
explained by his/her observed characteristics (X) and unobserved characteristics (). The
observed characteristics X are experience, education, dummy variables for production sector
(taking the value of 1 if a person works in a farm sector), gender (1 if male), and location (1
if urban), and 4 regional dummies (with Bangkok as the excluded group).
Similarly, self-employed earnings equations for farm and non-farm self-employed workers
are given by (2.2) and (2.3), respectively:
pifarmi = γ




nfarm + Ziβnfarm + η
nfarm
i . (2.3)
Self-employed earnings (or profits) are determined by observed characteristics (Z) and
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unobserved characteristics (η ). Similar to the wage equation, the observed characteristics Z
are experience, education, gender dummy, location dummy, and regional dummies. The model
also includes the number of unpaid family workers, who could be helping in the production by
self-employed individual i, as an explanatory variable. The model also controls for the number
of other self-employed family members working in the same sector as the individual i since we
do not observe the specific job of unpaid family workers. Unpaid workers could be helping in
the production of other self-employed members as well, so not all of unpaid family workers are
devoted to a particular self-employed member in the household if a household has more than
one self-employed worker. Thus, excluding the number of other self-employed members could
result in overestimated returns to unpaid family workers.
Since the household survey does not include questions regarding previous work experience,
experience is defined simply as: age - effective years of schoolings - 6. Education is measured
by six categorical dummies of the highest education level a person has obtained: no formal
education, lower elementary level (grade 3), upper elementary (grade 6), lower secondary
(grade 9), upper secondary (grade 12), and university degree or higher. Even though the
number of effective years of schooling is also commonly used to measure education, and the
fact that it is non-discrete makes it possible to identify the non-linear relationship between
earnings and education, it is not adopted here. Instead, categorical dummies are used since it
is more proper for a labor market condition in Thailand, especially for wage work, as salary
and the probability of being hired depend highly on whether or not a person has completed
some certain degree. A person with two years of college education is viewed the same way by
employers as someone with high school degree. As for the self-employed in Thailand, degree
completion is not as important as for wage workers. Thus, education can properly be measured
by both concepts. However, to be consistent and comparable with the estimation results from
wage-earnings estimation and the decomposition done in the next section, I use the categorical
dummy to measure education for all types of earnings.12
The earnings models are estimated by OLS. (2.1) is estimated among those whose earnings
12Estimation results for farm and non-farm self-employed model with effective years of schooling as a measure
of education are available upon request.
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are from wage-work only. (2.2) and (2.3) are estimated among self-employed individuals whose
earnings are reported to come only from farm profit and non-farm profit, respectively. The
models are estimated for 1990, 1992, 1994, 1996, 1998, 2000 and 2002. For 1990 - 1994, the
sample covers workers whose age is above 12 since the legal minimum working age in Thailand
was set then at 13. It was increased to 15 in 1996; thus, the models after 1994 include only
workers whose age was at least 15.
2.5.2 Estimation results
The estimation results are reported in Table 2.24 for the wage-earnings model. There are
significant returns to education for all 5 education groups, with the excluded group being ‘no
formal education’. The sheepskin effects of relative returns among the 5 groups are observed
and the results are as expected: the higher the level of education, the higher the returns.
This relationship held across the time periods. Returns to each education group increased
consistently from 1990 to 2000 (an upward shift), then declined in 2002 for all groups except
those with an upper secondary degree or higher. Rising returns to education are more pro-
nounced for higher education categories, namely upper secondary and university level. The
widening gap of the returns to education between low and high education might be one of the
explanations for the observed wage inequality in Thailand.
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Table 2.24: Wage-earnings estimation (Full sample)
Wage-earnings estimation
1990 1992 1994 1996 1998 2000 2002
exp 278.72 339.06 379.14 453.01 498.22 552.72 618.05
(39.28)** (29.02)** (38.93)** (41.87)** (41.3)** (45.21)** (46.29)**
exp2 -3.71 -4.42 -4.78 -5.75 -6.22 -6.62 -7.58
(-29)** (-20.86)** (-27.88)** (-30.25)** (-28.13)** (-29.88)** (-31.37)**
male 850.16 1246.29 1066.00 1447.27 1881.68 1638.35 1810.35
(15.6)** (14.42)** (14.34)** (17.64)** (19.89)** (16.91)** (17.23)**
farmsector -716.35 -810.52 -1143.22 -1319.22 -1337.38 -1389.41 -1114.47
(-9.27)** (-6.54)** (-10.72)** (-10.59)** (-9.24)** (-9.8)** (-7.03)**
edu lowele 839.82 575.22 370.32 811.69 557.14 506.10 142.80
(7.14)** (2.95)** (2.01)** (4.12)** (2.24)** (1.9)* (0.52)
edu upele 2655.22 2972.32 3075.85 3831.06 3948.66 4192.76 3482.39
(18.72)** (13.07)** (14.58)** (16.98)** (13.99)** (13.92)** (11.39)**
edu lowsec 3264.54 3856.84 4197.24 5240.95 5795.61 6038.21 5954.97
(21.69)** (15.72)** (18.78)** (22.08)** (19.89)** (19.27)** (18.61)**
edu upsec 4750.03 5791.19 6579.16 8106.18 8026.45 8618.75 8866.51
(30.86)** (23.15)** (28.61)** (32.68)** (26.81)** (26.77)** (27.11)**
edu bac 7060.29 9389.25 10758.11 13872.54 14426.38 15478.50 16218.92
(48.33)** (39.99)** (49.37)** (59.58)** (50.14)** (49.95)** (51.57)**
urban 347.90 606.12 478.15 796.53 644.81 676.20 985.03
(5.02)** (5.56)** (5.22)** (7.82)** (5.43)** (5.54)** (7.4)**
central -946.06 -1623.57 -1893.37 -1732.64 -2702.72 -2698.00 -2773.65
(-11.11)** (-12.01)** (-16.04)** (-13.56)** (-18.03)** (-17.68)** (-16.69)**
north -1465.40 -2535.57 -2893.04 -3323.73 -4120.48 -4592.15 -4861.68
(-15.76)** (-16.73)** (-21.45)** (-22.43)** (-23.76)** (-25.53)** (-24.56)**
northeast -1557.27 -2616.55 -2938.20 -3324.21 -4318.15 -4605.51 -4992.73
(-16)** (-16.78)** (-22.38)** (-22.72)** (-25.65)** (-26.62)** (-26.7)**
south -1161.85 -2318.43 -2351.64 -2835.53 -3612.22 -4132.09 -4207.55
(-11.09)** (-13.79)** (-15.97)** (-17.4)** (-19.17)** (-21.61)** (-20.41)**
constant -2505.11 -2472.24 -2295.42 -3525.45 -3446.15 -4453.23 -5148.56
(-14.8)** (-8.96)** (-9.06)** (-12.84)** (-10.21)** (-12.43)** (-13.82)**
N 10,648 10,796 18,583 18,384 17,663 19,303 27,006
R2 43.87 38.01 37.74 44.07 43.69 42.62 34.55
Notes:
1 t-statistics are in parenthesis.
2 ** (*) denotes confidence at 95 (90) percent level.
Returns to experience are smaller and concave. The linear component increased substan-
tially over the period while the coefficient of squared experience fell. Overall, the rising of the
linear term dominates as can be seen in Figure 2.1. It shows the parabolic sketch of the par-
tial relationship between wage-earnings and experience. Controlling for education and other
characteristics, a more experienced worker earns more as expected. The relationship became
more concave over time indicating a steepening of marginal returns to experience. A slight
shift of the curve to the right over time indicates an extending of increasing marginal returns.
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In 1990, the maximum was at around 38 years of experience (or 60 years old for a person with
university degree13). The maximum returns moved up to around 40 years and 42 years from
1992-1996 and 1998-2002, respectively.
Figure 2.1: Earnings-experience partial relationship: wage earnings
There is a substantial male wage premium that has been increasing over time. A significant
wage disparity is also found between the farm and non-farm sector, with the non-farm sector
earning more. This premium has also been increasing over time. Controlling for education and
other characteristics, wage workers in Bangkok and urban areas earn more than those in rural
and the other four regions. Rural wage workers in the Northeastern and Northern regions earn
the least. The regional wage premiums have also been increasing over time.
13Workers in Thailand are usually retired at the age of 60.
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The estimation results of self-employed farm earnings are reported in Table 2.25. Similar to
the results from the wage-earnings model, there are significant returns to education for almost
all education groups. However, returns to education for farm self-employed are smaller than
those for wage workers. The economic crisis had a negative impact on farmers of all education
levels, especially those with higher education degrees, as we observe a drop in returns to
education after 2000. They could be large-scale farmers who exported and were affected by a
drop in agricultural export after economic crisis.
Table 2.25: Farm profits estimation (Full sample)
Farm self-employed profit estimation
1990 1992 1994 1996 1998 2000 2002
exp 99.37 91.65 86.98 34.70 260.70 -42.15 78.14
(1.83)* (2.33)** (2.12)** (0.64) (4.11)** (-0.62) (2.17)**
exp2 -1.11 -1.31 -1.31 -0.88 -3.41 0.09 -1.60
(-1.59) (-2.65)** (-2.57)** (-1.33) (-4.45)** (0.12) (-3.78)**
male 613.73 888.43 877.28 936.51 1292.84 1564.40 1101.39
(1.72)* (3.6)** (3.62)** (2.99)** (3.86)** (4.33)** (5.48)**
edu lowele 907.78 446.33 459.23 1125.93 1632.90 1209.33 1185.31
(1.99)** (1.38) (1.34) (2.47)** (3.11)** (2.21)** (3.6)**
edu upele 1911.27 1096.45 841.26 1746.09 2795.04 2079.52 859.32
(2.34)** (1.89)* (1.47) (2.34)** (3.43)** (2.6)** (1.9)*
edu lowsec 4992.64 1820.14 945.97 1510.61 2601.09 2445.40 1918.92
(5)** (2.4)** (1.26) (1.62) (2.66)** (2.62)** (3.5)**
edu upsec 2516.02 -18.39 5028.09 2836.35 7118.73 2308.65 2407.56
(1.67)* (-0.02) (5.52)** (2.11)** (5.9)** (1.85)* (3.66)**
edu bac 4844.44 3544.59 3599.02 9373.24 14220.12 12878.88 2663.07
(2.06)** (2.25)** (2.02)** (5.31)** (7.24)** (5.82)** (2.76)**
no unpaid 388.73 325.08 374.09 940.92 906.34 967.27 848.07
(3.51)** (3.98)** (4.14)** (6.99)** (6.26)** (5.94)** (9.15)**
no ofarm -900.49 -1134.58 439.92 1140.71 -291.98 14131.31 -637.01
(-0.38) (-0.87) (0.42) (0.84) (-0.21) (11.34)** (-1.25)
urban 149.27 1651.41 55.69 1445.79 419.78 -18.43 -253.79
(0.28) (4.13)** (0.15) (2.97)** (0.78) (-0.03) (-0.77)
central 1573.08 -6361.18 168.43 2818.91 -641.02 5150.76 -1557.39
(0.61) (-3.1)** (0.09) (1.08) (-0.26) (0.98) (-0.88)
north -50.92 -8178.17 -2241.83 -76.69 -4647.08 1160.79 -4083.01
(-0.02) (-3.98)** (-1.19) (-0.03) (-1.87)* (0.22) (-2.3)**
northeast -983.01 -8702.19 -3030.29 -1597.86 -5819.82 -410.51 -5370.86
(-0.38) (-4.24)** (-1.61) (-0.62) (-2.35)** (-0.08) (-3.04)**
south 669.73 -6965.61 -343.81 1891.83 -1834.42 1945.03 -2594.76
(0.26) (-3.38)** (-0.18) (0.73) (-0.74) (0.37) (-1.46)
constant -1706.82 7153.51 1562.08 736.22 326.05 329.09 4570.62
(-0.61) (3.26)** (0.76) (0.26) (0.12) (0.06) (2.31)**
N 3,202 2,827 5,746 5,479 5,281 4,920 4,009
R2 16.42 15.69 14.16 15.01 16.16 17.86 20.74
Notes:
1 t-statistics are in parenthesis.
2 ** (*) denotes confidence at 95 (90) percent level.
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Returns to experience are smaller than those in the wage equations. It also shows a concave
relationship. The linear component of returns to experience fell constantly from 1990 to 1996,
rose in 1998, and fell in 2000. The coefficients of squared experience went in the opposite
direction. Figure 2.2 shows a parabolic plot between earnings and experience. Together
the linear and squared components of returns to experience produced a substantial decline
in returns to experience from 1990 to 2002, except in 1998 in which returns to experience
increased.
Figure 2.2: Earnings-experience partial relationship: farm profits
The coefficient of the number of unpaid family workers has a positive sign as expected:
the more unpaid workers helping in the production, the more output and thus returns. The
coefficient on other within-household self-employed farmers is not significant in determining
farm self-employed income for most of the years. However, for some years that it is, the coef-
ficient has a positive sign indicating the nature of agriculture in Thailand in which household
members help one another in the household production (the opposite is found in non-farm
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activities). Controlling for both education and experience, female earnings remained substan-
tially lower. This points to a more serious problem of gender inequality in farm activities since
the male premium in farm self-employed is only slightly smaller than that of wage while the
average returns in farm self-employed is much less than wage income. For example, in 2002,
the male premium is about 30 percent of the average returns in farm profit while it is about 24
percent for wage earnings in 2002. There are no significant urban-rural and regional disparities
in farm self-employed income.
Table 2.26 reports the estimation results for the non-farm self-employed profit earnings.
Returns to education are significant for all education groups except the lower elementary group.
Returns are large and comparable to those in the wage model. The relative size of returns to
their education (the sheepskin effect) is as expected. In addition, it has been unequalizing as
rising returns to the higher education groups are more pronounced. The economic crisis also
had a negative impact on non-farm self-employed workers of all education level as we observe
a drop in returns to education in 2002.
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Table 2.26: Non-farm profit estimation (Full sample)
Non-farm self-employed profit estimation
1990 1992 1994 1996 1998 2000 2002
exp 275.06 556.50 467.29 858.35 712.92 1007.44 768.30
(3.78)** (5.5)** (6.4)** (10.84)** (7.62)** (13.55)** (10.58)**
exp2 -3.39 -6.93 -6.33 -10.87 -9.47 -11.76 -9.43
(-3.46)** (-5.07)** (-6.3)** (-10.09)** (-7.51)** (-11.95)** (-9.67)**
male 2698.30 3417.40 3287.97 -130.89 4245.95 2970.70 3150.22
(5.21)** (5.09)** (6.93)** (-0.27) (7.08)** (6.18)** (6.71)**
edu lowele 1018.73 299.47 755.66 1323.16 627.47 839.15 1358.74
(1.16) (0.24) (0.79) (1.29) (0.51) (0.83) (1.33)
edu upele 2307.60 4668.88 1502.45 4762.15 3738.64 5977.92 4393.75
(1.92)* (2.81)** (1.25) (3.77)** (2.41)** (4.83)** (3.6)**
edu lowsec 4244.34 4718.52 4601.73 12041.83 4126.45 7859.74 6674.18
(3.25)** (2.65)** (3.73)** (9.17)** (2.65)** (6.05)** (5.23)**
edu upsec 5249.89 6963.21 8765.71 11531.51 9419.16 12094.85 12339.18
(3.41)** (3.6)** (6.15)** (7.83)** (5.35)** (8.49)** (9.05)**
edu bac 12640.92 23991.71 19426.39 17244.60 14814.21 26509.81 21043.11
(7.1)** (10.04)** (12.37)** (10.6)** (7.94)** (17.67)** (14.7)**
no unpaid 1186.41 1505.25 2280.10 3492.70 4105.05 3210.75 4268.57
(4.11)** (3.89)** (7.7)** (11.3)** (10.75)** (10.17)** (13.19)**
no onfarm -833.38 -1603.64 -2003.19 -1916.56 -2709.21 -1742.49 -2747.43
(-1.78)* (-2.11)** (-4.03)** (-3.49)** (-4.44)** (-3.47)** (-5.78)**
urban 1914.61 1914.01 1868.93 4004.79 3081.30 1211.67 2654.33
(3.35)** (2.57)** (3.63)** (7.38)** (4.61)** (2.25)** (5.04)**
central -831.65 -3922.79 -2275.35 264.04 -2584.32 -5259.38 -4726.39
(-1.04) (-3.67)** (-3.07)** (0.34) (-2.67)** (-7.07)** (-6.41)**
north -1299.38 -4268.00 -3766.35 -3116.67 -3467.81 -8297.84 -6691.68
(-1.55) (-3.68)** (-4.59)** (-3.8)** (-3.31)** (-10.12)** (-8.12)**
northeast -3165.37 -5829.78 -4274.25 -3172.06 -3821.27 -7593.46 -6099.11
(-3.48)** (-4.97)** (-5.36)** (-3.87)** (-3.67)** (-9.36)** (-7.78)**
south -2327.30 -5385.96 -3415.01 -2194.73 -3690.57 -6840.85 -6455.77
(-2.53)** (-4.41)** (-4)** (-2.47)** (-3.35)** (-7.92)** (-7.67)**
constant -2991.55 -4162.36 -2749.32 -10636.67 -6734.81 -10680.42 -6676.66
(-1.75)* (-1.79)* (-1.64) (-5.81)** (-2.93)** (-5.79)** (-3.7)**
N 3,352 3,414 6,761 6,863 6,687 7,474 1,0604
R2 17.99 17.97 18.06 18.91 17.28 22.51 19.47
Notes:
1 t-statistics are in parenthesis.
2 ** (*) denotes confidence at 95 (90) percent level.
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Returns to experience are robust and larger than that in the wage equation. A plot of the
partial relationship in Figure 2.3 also shows a concave function between non-farm profit and ex-
perience. Among three types of occupation, controlling for education and other characteristics,
the returns to experience are the highest for the non-farm self-employed.
Figure 2.3: Earnings-experience partial relationship: non-farm profits
There is a substantial male profit premium in non-farm sector. The premium is the largest
among three types of earnings. It is around 56 percent of the average non-farm self-employed
earnings in 1990. However, the earnings gap between male and female has narrowed to be
around 28 percent of the mean non-farm self-employed earnings in 2002. The number of
unpaid family workers is also an important determinant in non-farm production. Controlling
for the number of other self-employed workers in a household, the coefficient on unpaid family
workers is much larger than that in the farm profit equation. The productivity of unpaid family
workers in the non-farm sector has also been increasing over the years. Urban and Bangkok
earning premiums are also observed among the non-farm self-employed. The premiums are
much larger than those in wage estimation indicating the most severe earnings inequality
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between regions in the non-farm self-employed sector.
Figure 2.4 plots the parabolic relationship between earnings and experience for all three
types of earnings from 1990 to 2002. Returns to experience in the non-farm self-employed sector
are the highest among the three. The low coefficient on the experience variable in the farm
self-employed equation indicates the low productivity in the sector. For education, relative
returns to all five education categories in wage-earnings, farm and non-farm self-employed are
as expected: the higher the education, the higher the returns. However, education returns
in the farm sector are smaller and the sheepskin effect is not as significant. Acquiring higher
education does not guarantee higher returns for the farm workers.
The existing disparity in wage and non-farm profit incomes between male and female,
urban and rural, and Bangkok and the four regions has become larger during 1990 to 2002. In
contrast, farm profit does not exhibit the disparity between locations and regions in Thailand.
However, gender disparity is a critical issue among the farm self-employed as the sector is
dominated by men.
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Figure 2.4: Earnings-experience partial relationship























































Economic factors determine the income of the rich and the poor in different ways. Tables
2.27 - 2.29 show the estimation results of the earnings model using a subsample of only earners
who reside in households whose per capita household income is in the bottom and the top
quintiles. For the wage-earnings model, returns to education are much smaller for the poor
for all levels of education. It could be that those with higher education have already left the
bottom quintile. Therefore, returns to higher education are found to be much smaller than
those in the full sample. As shown in Table 2.22, less than 5 percent of wage workers who reside
in households whose per capita household income is in the bottom quintiles have education
higher than lower secondary level. In addition, it could imply that education alone is not
enough to help the poor escape poverty. For example, some workers may be geographically
immobile or may have family responsibilities that prevent them from getting a better job that
matches their skills. For the rich wage earners, education is an important factor in determining
their income. Their educational returns have comparable size to those in the full-sample model.
Rich wage workers in 2000 and 2002 at all education level experienced lower returns due to












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































For the farm self-employed model, the estimation results in Table 2.28 show that education
is insignificant in determining the income of the poor farmer. Experience and other family
members helping out in the production seem to matter more. The estimation results for the
rich farmers yield similar findings.
Table 2.29 shows the estimation results for the non-farm self-employed, experience is the
most significant determinant of income for the poor. On the other hand, education of any level
does not matter. This might be because most of their jobs are low-paying and thus require
minimal skills. For the rich non-farm self-employed, experience and education are the most
important factors. The returns to experience of the rich are larger than those in the full-sample
regression. The same is true for educational returns. We also observe a very large male-female















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2.6 Decomposition of changes in earnings
The decomposition methodology was first pioneered by Oaxaca (1973) to analyze male-female
wage differentials. Generally, it is used to explain factors attributing to the gap in the means
of an outcome variable between two groups. The differentials can be decomposed into two
main contributing factors: 1) differences in the mean level of the determinants of the outcome
in question and 2) differences in the effects of these determinants. For example, in Oaxaca
(1973), the male-female wage differentials can be decomposed into parts due to 1) differences
in the characteristics between male and female which are the determinants of wages and 2)
differences in returns to those characteristics.
In the context of this chapter, the decomposition technique is employed to explain the
changes in distribution of earnings between two periods. Suppose earnings in period t and
t+ 1 are given as follows:
Yi,t = αt +Xi,tβt + εi,t, (2.4)
Yi,t+1 = αt+1 +Xi,t+1βt+1 + i,t+1. (2.5)
The difference in mean earnings between two periods can be written as:
Y i,t+1 − Y i,t = (αt+1 − αt) + (Xt+1 −Xt) · βt+1 + (βt+1 − βt) ·Xt, (2.6)
where Yi,t is earnings of individual i in period t, Xi,t is the characteristics of individual i in
period t, Y t is mean earnings in period t, and Xt is the mean characteristics of individuals
in period t. From (2.6), the change in mean level of earnings between two periods can be
decomposed into two components: 1) the explained component which is the differences in the
characteristics (Xt+1 −Xt) - also known as the endowment effect or the explained part, and
2) differences in the returns to characteristics (βt+1−βt)which is also called the price effect or
the unexplained part.
In this chapter, the decomposition technique is employed to explain the evolution of earn-
ings over the period of 1990 to 2002. Using the estimation results (βs) from the previous
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section, I decompose the change in each type of earnings of the period 1990 - 2002 by break-
ing the twelve-year period into 2-, 4-, and 6-year intervals. The decomposition will help us
understand the role of structural changes that occurred during economic growth on different
types of earnings in Thailand. The results from the decomposition of wage, farm self-employed
earnings, and non-farm self-employed earnings are reported in Tables 2.30 - 2.32, respectively.
In each case, the lower income (not the initial period) is used as the base.
From Table 2.30, the results indicate that 79.1 percent of the increase in wage between
1990 and 2002 was due to change in returns (βs) to individual characteristics (including the
constant terms) while 20.9 percent was due to improvements in these characteristics (Xs).
When we break down the period into 6-year, 4-year, and 2-year intervals, we saw a change
in pattern of the decomposition with the trend starting to change around 1996. Between
1990 and 1996, 87.2 percent of the increase in wage was explained by the change in returns
to characteristics while in the latter 6 years it was explained mostly by the improvements
in the endowments. The results of the 2-year decomposition reveal interesting facts. We
would expect the changes in betas to explain most of the changes in earnings because the
characteristics X tend not to move drastically in the short run, especially under the 2-year
periods. However, between 1996 and 1998, 1998 and 2000, 2000 and 2002, an improvement
in individual characteristics explained more than 60 percent of the increase in wage income.
Individual characteristics changed rapidly among the wage workers especially after 1996. After
the crisis period (1998-2000), an improvement in endowments led to a 109.6 percent increase
in wage income, offsetting the 9.6 percent decline due to the negative returns in the period.14
This might be because the crisis put people back to school as good jobs were hard to find. It
might also be a result of the national development plan after the crisis that focused on human
development.
14A significant improvement in individual characteristics (especially education) of wage workers after the
crisis could be due to the fact that some of wage workers with lower education were not able to keep their jobs
and became unemployed after the crisis. This left the sample with only those with better characteristics who
were able to survive the crisis. If this were the case, we would expect the characteristics of the unemployed to
decline especially after the crisis. However, individual characteristics of the unemployed are found to improve


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The decomposition of farm incomes tells a different story as shown in Table 2.31. Charac-
teristics of those in farm self-employed sector changed relatively little and had smaller effect
in determining self-employed income. Throughout the period, an increase (and decrease) in
farm income was mostly explained by the change in returns. In some years (1990 to 1998), the
deterioration of endowments which led to a decline in income was offset by the positive effect
of the change in returns.
Table 2.32 reports the decomposition of non-farm incomes. The decomposition of non-farm
incomes is similar to that of wage incomes. Between 1990 and 2002, 84.7 percent of the increase
in non-farm self-employed incomes was explained by the change in βs, while 15.3 percent of
the increase in income was due to a change in X variables. However, when we break the series
into small intervals, we saw a change in the decomposition trend changing around 1998 after
the economic crisis. During the period between 1998 and 2002, while returns to characteristics
changed relatively little, individual endowments improved significantly and it kept non-farm
income from falling during the period after crisis. During the period between 1998 and 2002,
an improvement in endowments led to 46.6 percent increase in non-farm income, compared to










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables 2.30 - 2.32 also shows the precise characteristics that contribute to an increase in
income for each type of earnings. For wage earnings, during the first 6 years, the returns
to experience and education, especially higher than lower secondary level, accounted for the
majority of the price effects, while in the latter 6 years the major contribution came from an
improvement in education endowments. The improvement in education among wage workers
played an important role in keeping the average wage from falling down after the crisis period.
During 2000-2002, declining returns to education for almost all levels led to a decrease in wage.
However, it was offset by a distribution of wage workers with better average education that
kept average wages in 2000 from falling down.
Unlike wage income, the detailed decomposition of farm income shows that returns to higher
education played a less important role in explaining the change in farm income over the period
and in some years its contributions to farm income were negative. Rather, the more important
contribution came from returns to unpaid family workers, returns to lower education level and
the constant term. For non-farm incomes, the results show that, during the first 6 years when
the price effect dominated, returns to experience explained and higher education most of the
change in income. After the economic crisis, an improvement in education, especially higher
than lower secondary level, among non-farm self-employed accounted for the majority of the
endowment effect that played a larger role during the period.
In sum, the fact that wage workers and non-farm self-employed improve/invest in their
human capital especially after economic crisis has kept their average income from falling when
the returns to education declined. On the other hand, the relatively small change in endow-
ments among farm workers is observed during the period of 1990 to 2002. The mean income
of farm workers might have been higher if their endowments were to improve.
Tables 2.33 - 2.35 show the decomposition of earnings for the sub-samples of the poorest
20% and the richest 20% households, respectively. The education of the poor improved rela-
tively little throughout the period and it had a negligible effect on income. All types of earnings
of the poorest 20% are explained mostly by the changes in βs, while the endowment effects of
the poor were relatively small and in some cases had negative effects on income indicating the
worsening distribution of characteristics (especially education) of the poor. Therefore, when
67









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The decomposition results for the richest 20% in Tables 2.36 - 2.38 show a similar pattern.
The majority of the increase (and decrease) in all earnings was explained by the change in
β throughout the period. However, the change in endowments of the rich played a more





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2.6.1 Household demographic and within-household labor force allocation
The evolution of different types of earnings identified in the previous sections shows us that
poverty reduction in Thailand came primarily through increasing returns to education and
improvement in education among the workers. But earnings play only a part in the poverty-
reduction process. As different types of earnings evolved over time responding to economic
opportunities and economic factors, household demographics and job allocation among house-
hold members were changing as well. Demographic factors such as household size and the
relative size of the economically-active members and the dependents (the dependency ratio)
affect per capita income, while within-household labor force allocation determines the source
from which household income is derived. Therefore, to understand fully the poverty-reduction
process in Thailand, it is necessary also to understand the change in household demographics,
how they changed over the years, and how households allocate their members into each type
of job. Understanding the evolution of these factors will help us connect the estimation results
of individual earnings from the previous sections to household income and poverty.
Table 2.39 shows household’s demographic characteristics. Even though the size of house-
holds have become smaller due to family planning policies during the 1990s, the ratio of adults
(which is household’s workforce) to household size has been relatively stable. The dependency
ratio which is defined as the ratio of dependents (children and elders) to adults also declined
over the years. Declining household size and dependency ratio have been helping in reducing
poverty as it put less pressure on family earners and thus per capita household income that is
made available to other household members.
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Table 2.39: Household’s demographic and within-household labor force allocation
Full sample
1990 1992 1994 1996 1998 2000 2002
Household’s demographic characteristics
household size 4.1136 3.8981 3.7708 3.6778 3.7392 3.6183 3.5142
no. children (age<15) 1.2504 1.1484 1.0450 1.0008 0.9852 0.9339 0.8955
no. adults (age 15-60) 2.5237 2.4018 2.3509 2.2863 2.3384 2.2522 2.2026
no. elders (age>60) 0.3395 0.3479 0.3749 0.3907 0.4157 0.4322 0.4161
ratio of children to hhsize 0.2643 0.2526 0.2365 0.2283 0.2208 0.2122 0.2080
ratio of adults to hhsize 0.6386 0.6423 0.6466 0.6455 0.6476 0.6437 0.6526
ratio of elders to hhsize 0.0971 0.1051 0.1170 0.1262 0.1315 0.1440 0.1394
dependency ratio 0.7053 0.6696 0.6499 0.6456 0.6292 0.6196 0.6101
ratio of children to adults 0.5502 0.5165 0.4812 0.4670 0.4457 0.4301 0.4208
ratio of elders to adults 0.1551 0.1531 0.1688 0.1785 0.1835 0.1896 0.1893
Household’s labor force allocation
no. labor force 2.3826 2.2548 2.0861 2.0308 2.0218 1.9676 1.9229
no. earners 1.6428 1.6035 1.5446 1.5322 1.5512 1.5391 1.5381
no. wage earners 1.0650 1.0534 1.0107 0.9962 1.0064 1.0067 1.0169
no. self-employed in farm sector 0.5518 0.5211 0.4824 0.4854 0.4560 0.4461 0.4321
no. self-employed in non-farm sector 0.2708 0.2790 0.2662 0.2757 0.2939 0.2840 0.2926
no. unpaid family workers 0.9651 0.8578 0.6772 0.6276 0.5937 0.5433 0.4860
no. members in farm sector 1.5436 1.4023 1.1847 1.1143 1.0536 1.0204 0.7694
no. members in non-farm sector 0.8520 0.8615 0.9041 0.9253 0.9656 0.9527 1.1590
ratio of wage earners to hh labor force 0.4819 0.4974 0.5035 0.5002 0.5015 0.5008 0.5159
ratio of farm workers to hh labor force 0.2323 0.2282 0.2274 0.2332 0.2165 0.2186 0.2176
ratio of non-farm workers to hh labor force 0.1315 0.1389 0.1402 0.1430 0.1522 0.1479 0.1532
ratio of unpaid workers to hh labor force 0.3033 0.2784 0.2341 0.2289 0.2114 0.2023 0.1850
ratio of members in farm sector to hh labor force 0.5577 0.5283 0.4841 0.4756 0.4430 0.4462 0.3393
ratio of members in non-farm sector to hh labor force 0.4170 0.4349 0.4666 0.4758 0.4897 0.4814 0.5887
ratio of unpaid members to earners 0.6978 0.6305 0.5142 0.4762 0.4407 0.4096 0.3660
Income share (unweighted average)
wage share of total hh income 0.3879 0.3997 0.4293 0.4230 0.4136 0.4131 0.4177
farm profit share of total hh income 0.3602 0.3272 0.2640 0.2570 0.2488 0.2318 0.2114
non-farm profit share of total hh income 0.1336 0.1414 0.1452 0.1486 0.1518 0.1526 0.1590
other income share of total hh income 0.1182 0.1318 0.1615 0.1713 0.1858 0.2026 0.2119
Household’s major source of income
wage (%) 39.22 40.93 44.3 44.39 42.97 43.46 43.77
profit-farm (%) 37.89 34.3 26.92 25.59 26.02 23.2 21.42
profit-nfarm (%) 13.15 14.06 14.59 15.14 15.58 15.77 16.67
other incomes (%) 9.74 10.71 14.19 14.88 15.43 17.57 18.15
total 100 100 100 100 100 100 100
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As the ratio of workforce to household size has been relatively stable, in addition to changes
in household demographics and the evolution of earnings themselves, the other source of the
change in per capita household income in Thailand comes from the fact that households also
change the allocation of its labor force into different jobs. Table 2.39 also shows the allocation
of household’s labor force from 1990 to 2002. It shows the mean ratio of number of workers in
each job type to household labor force. Household’s labor force is composed of those who earn
(wage and own-account workers) and those who do not earn (unpaid family workers). The
importance of wage work is again shown as households allocated about half of their members
into wage work. The mean share of wage workers in household labor force also increased over
time as households allocated more of their members from unpaid family workers into wage
work and non-farm self-employed activities, which is good for poverty reduction. Poverty
could have been decreased more if households reallocated their members from farm into the
wage or non-farm self-employed sectors. Instead, the mean share of household members in
the farm self-employed sector decreased only slightly and was relatively high despite the small
returns in the sector. The shares of household members in farm self-employed are higher
than those in the non-farm sector although the farm earnings and its returns to farm worker’s
characteristics are much less. It was the resistance to leave farm activities that slowed down
the process of poverty reduction. However, there was good news coming from a decrease in
the mean ratio of unpaid family workers to household labor force and a decrease in the mean
ratio of unpaid family workers to household earners as more workers became available to earn
their income and contribute even more to household income. Even though the smaller number
of family workers might affect the production of self-employed family members and lead to less
household income, the estimation results in the previous section show that its returns to family
production are much less than the mean of any types of earnings. Unpaid family workers who
decided to have their own job should contribute to overall household income more than they
did as unpaid family workers. Therefore, the overall impact of households hiring less of their
own members is positive on household income and thus is poverty-reducing.
The evolution of earnings, together with changing household demographics and labor force
allocation, is reflected in a movement of the share of each type of earnings in total household
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income shown in Table 2.39. As wage earnings never dropped during 1990 to 2002, the in-
creasing numbers of household members engaged in wage work resulted in a slight increase
in mean share of wage earnings in household income. A decrease in mean farm profit share
was mainly due to a decline in the returns of the sector and the small proportion of household
labor force in the sector. The drop in farm profits share in household income was replaced by
an increase in the mean share of non-farm profit which is again poverty-reducing. An increase
in non-farm profit share could be explained by both an increasing number of household labor
force which was reallocated from (unpaid) family production to non-farm self-employed sector
and higher returns in the sector. The other income, which is mainly from property income
and transfers, also had a larger share in total household income.
The last block of Table 2.39 shows the distribution of household by the major source
of its household income. Wages continued to be the most important source of earnings for
household in Thailand. The majority of the households (39 - 44 percent) depend on their wage
income while the number of farm households has been smaller which is good news for poverty
reduction. Non-farm profit households also increased which is another piece of good news. All
of these factors help to illustrate the picture of poverty reduction in Thailand.
Table 2.40 shows household demographic and labor force allocation of households in the
bottom and rich quintiles. The key characteristics that matter for household income and
poverty are very different between the rich and the poor households. The poor households
had a slightly bigger size than average while the size of the rich households is very small
especially after 1992 with just less than three people. The poor had a high dependency ratio,
most of which came from the higher number of children in a family. This put pressure on
the poverty reduction process as households have fewer workers but more expense on their
children’s education, etc. Alternatively, the poor might not be able to put their children in
school at all which will be a long-term obstacle for poverty alleviation. The dependency ratio
among the rich families was low due to a small number of children and elders. In demographic
terms, one of the factors that separate the rich from typical households is that they have the
highest share of working-age members than typically observed in Thai households.
As for labor force allocation, poor households allocated more than half of their members
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into wage work and farm self-employed sectors. They allocated almost the other half to help
in family production which is not a good sign for poverty reduction as the returns to unpaid
family workers of the poor households is very small. In addition, they allocated less than 7
percent of their members into the non-farm self-employed sector. Over the period, a piece of
good news was that the poor had reallocated some of its unpaid workers into wage and farm
self-employed work. For the poor household, non-farm self-employed sector does not pay as
well as the other two sectors as shown by average income in Table 2.22. The poor also rely
on other income which is likely to be government transfers. For the rich households, about 85
percent of their members were allocated in wage work and non-farm self-employed sector with





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































As expected, household income of the poor came mostly from farm profit. As the share of
farm profit in household income decreased over time, it was replaced by other income which
could be government transfers or money from special program that helped the poor especially
after the crisis period. Even though more of poor household’s members were allocated into
wage work, the share of wage income was relatively stable over the period. This might imply
that the poor did not really benefit from leaving their family production to join the formal
labor market. This was already shown in the estimation results of poor wage earners whose
returns to education and experience were low and insignificant. What affects their low returns
might be a lack of special skills that are required for the job such as computer or technology-
related skills or there might be some discrimination against them. As expected for the rich
households, their income was mainly derived from wage work with an increasing share of
non-farm self-employed income over the years.
The last block of Table 2.40 also reveals the source of income disparity between households
in the bottom and rich quintiles. Even though there had been a smaller number of farm profit
households over the period, farm households still made up for the majority of poor households.
There was an increase in wage households which is good for poverty reduction. However, poor
households have been relying more on government transfers as well. What distinguishes the
rich from the poor is that the majority of the rich rely for their income on wage and non-farm
profits. More households derived the majority of their income from non-farm profits which
explains the growth in average income of households in the top quintile. Unlike the poor, they
are more in control of their income and more independent from other income such as transfers.
2.7 Conclusion
Economic growth has been a powerful force in the reduction of poverty in Thailand (Kro-
ngkaew (2002), Deolalikar (2002), Kakwani and Krongkaew (1997)). The link from economic
growth, which we observe at a macro level, to poverty, which is observed at a micro level,
has been done through a combination of labor market, demographic and education dynamics.
Looking at aggregate measures such as poverty headcounts or economic growth rate to draw
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conclusions about the effect of growth on poverty often neglects the potential interrelationship
of the dynamics of these factors which are hidden under the averages. In this chapter, the
decomposition of the earnings based on the estimation results from earnings model, together
with the descriptive statistics on household’s fertility choices and household’s decisions on job
allocation of members within households, were used to explain the evolution of income and
poverty in Thailand. Ferreira and Barros (2004) and Bourguignon et al. (2008) further address
the issues by using a decomposition technique to explain the distributional changes of income
and thus poverty based on a microsimulation model15, which is composed of earnings and
occupation choice models, but also explicitly incorporating the model of household’s decision
regarding fertility choices and educational endowments of its members. The benefit of this
approach is that they are able to quantify the effect of labor market dynamics, occupational
choices, and within-household decisions.
The estimation results from the model of wages, farm profits, and non-farm profits show
that education is the main determinant of wage earnings while it is less significant for profits.
Profits, especially of the farm self-employed, highly depend on the productivity of unpaid family
workers. Using decomposition techniques to explain the change in earnings over the period, it
is found that the reduction in poverty during the early 1990s was due mostly to the increasing
returns to education and experience of the wage workers and non-farm self-employed while the
period after economic crisis (late 1990s and early 2000s), the returns to such characteristics
became less powerful due to the economic slowdown. Education attainment among wage and
non-farm self-employed workers instead drastically improved and it became the most important
contributing factor to the reduction in poverty during late 1990s - early 2000s.
15The microsimulation model (Orcutt (1957), Bourguignon et al. (2001), and Bourguignon et al. (2004)) was
used as an income generation model to originally analyze the distributional effects of a policy and later has
been used to explain evolution of income and its distribution of many countries (see Bourguignon et al. (2001)
for Taiwan and Bourguignon et al. (2004) for a number of East Asian and Latin American countries). The
microsimulation model is composed of equations specifying individual’s earnings and occupational (participa-
tion) decisions. Once the model is estimated, it can be used to do simulations by translating labor market
adjustment results (such as shifts in employment and relative earnings for different types of workers) into the
impact on individual incomes. In addition, a wide range of simulations can be performed to investigate the
effects of changes in specific parameters on any number of inequality or poverty measures.
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Increasing returns to education and improvement in education attainment among the work-
ers explain only a part of the poverty reduction. As earnings evolved over time responding to
economic opportunities, household demographics and job allocation among household mem-
bers were changing as well. It is found that households have become smaller in size over time
with falling dependency ratios which is poverty-reducing. At the same time, households have
reallocated unpaid family workers, who used to help in family production, into wage work and
non-farm self-employment. This is also good news for poverty reduction since they contribute
more to family income through their higher returns to education and experience when working
in these two jobs than through the production of other family members. However, poverty
could have been reduced more if households allocated some of their members out of farm self-
employment which pays less. What is found is a persistently high share of family members in
the farm self-employed sector throughout the period.
From a policymaker’s perspective, it is also important to know what is so specific about the
poor that prevents them from taking fully advantage from growth in order to design poverty-
alleviation policies that effectively target and help the poor. It is found that poor households in
Thailand live in rural areas, particularly in the Northern, Northeastern, and Southern regions.
They are households whose head has low education and works in the agricultural sector and
their main source of income comes from farm incomes and other incomes such as government
transfers. Household members in poor families have low education (with the majority having
only an elementary degree) and we have seen very little improvement in education among the
poor over the period. Poor households are bigger in size with a high share of children and a
high dependency ratio. While it is found that education is the most significant determinant of
income, returns to education of the poor workers are relatively small. Two issues need more
attention. First, even though the country is successful in providing basic education to Thai
people with a literacy rate of over 92 percent (UNDP (2007))16, the quality of education among
the poor is low and basic education seems to be insufficient. In addition, having education
alone might not be sufficient to help the poor escape poverty. What they lack is the opportunity
16Adult literacy rate, defined as a percentage of people aged 15 and over who can read and write. Compulsory
education in Thailand was six years and it was increased to nine in 2002.
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to utilize fully the education they have. The government has to react in this regard either to
facilitate the moving process if the poor need to migrate to find better jobs or to create jobs in
the area where the poor live in. It is also found that while the returns to their characteristics
decreased due to the economic crisis which led to a decline in income of the poor, their position
was worsened by the fact that the poor did not improve their human capital to offset such
negative effects, which forces them stay longer in poverty. The rich, in contrast, protected
themselves from a drop in their returns by investing and improving in their education which
helped them to prevent a decrease in their income.
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Chapter 3
Trade liberalization, Poverty and Income
Distribution in Thailand: A Macro-Micro
Analysis
3.1 Introduction
Developing countries often implement trade liberalization policy in order to generate economic
growth. Economic theory suggests that by removing distortions such as tariffs and other trade
barriers, an economy will operate more efficiently and grow more rapidly. The empirical
evidence on the relationship between trade liberalization and economic growth suggests that
trade liberalization does have a robust positive effect on growth (Wacziarg and Welch (2008)).
As growth is found to be the main source of poverty reduction (Deolalikar (2002), Kakwani
and Krongkaew (1997), and Dollar and Kraay (2002)), the increased importance of trade
liberalization, particularly as advanced under WTO’s Doha agenda, has been the focus of trade
negotiators, researchers, governments in developing countries and international development
agencies as a tool to reduce poverty. Trade reforms are expected to increase the real returns
to unskilled labor and thus to facilitate poverty reduction.
However, the empirical evidence on trade-growth-poverty linkages is mixed. Some have
found that trade liberalization is pro-poor (Cline (2004), World Bank (2004), Anderson et al.
(2005) for global poverty reduction; Ferreira-Filho and Horridge (2005) for Brazil; Zhai and
Hertel (2005) for China; and Annabi et al. (2005) for Senegal). However, other studies have also
shown the potential negative impacts of trade liberalization on poverty (Cororaton et al. (2005)
for Philippines, and Annabi et al. (2005) for Bangladesh). Thus, while trade liberalization
appears to alleviate poverty in some countries, this effect does not appear to be universal.
Thailand has gradually become a more open economy in recent years. From 2000 to 2006,
exports rose from 55% to 62% of GDP, while imports rose from 51% to 61% of GDP. One
of the most important contributions to this growth has been Thailand’s gradual reduction of
trade barriers. During the last 20 years, Thailand has been continually opening its economy
to foreign trade. Thailand is a member of WTO and many regional trade agreements such as
AFTA (a free trade area with ASEAN countries). In addition, Thailand is currently in the
process of negotiating bilateral free trade agreements with countries such as China, Japan,
India, Australia and New Zealand. The more liberalized trade policies could be used as a tool
for poverty reduction in Thailand.
However, since the empirical evidence of trade-growth-poverty linkages is mixed, there is
no guarantee that Thailand’s trade liberalization will benefit the poor. In addition, as one
of the countries with high inequality, there is increasing awareness for Thailand that policies
aiming at increasing economic growth do not affect all households identically. As shown in
more detail in Chapter 2, the impressive economic growth experienced by Thailand reduced
poverty from 51.9% in 1990 to 26.2% in 2002. At the same time, income inequality remains
high and has become even more pronounced as Thailand’s economy has grown rapidly in recent
years. Therefore, the effect of trade liberalization on income distribution should not be ignored
as well.
Answering such policy questions is complicated since trade reforms are macroeconomic
phenomena, while the effects on income and poverty are microeconomic issues usually analyzed
at the household or micro level. The transmission mechanism from trade liberalization to
poverty is thus complex and has to be examined properly. As Winters (2000) has pointed
out, there are various channels through which trade reform can affect poverty: (i) consumer
prices and the availability of goods; (ii) factor prices and quantities employed; (iii) changes
in government taxes and transfer which result from tariff-revenue change after trade reform;
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(iv) a change in terms of trade; (v) incentives for investment and innovation; (vi) remittances;
and (vii) short-run risk and adjustment costs. For example, a removal of tariff rates as a
result of trade liberalization will change the price structure and relative prices of goods. This
will affect firms and households’ decisions regarding their production, consumption, and factor
allocation. The effects on output and employment are likely to vary across sectors. Likewise,
the effect on factor incomes from trade reform is not identical across factors of production
in which households own. Thus, in addition to the macro level effects, trade liberalization
is likely to have different impacts on income across individuals and households (the micro
level) since household characteristics (such as assets and preferences) are not the same. As
seen in Chapter 2, a large disparity in education attainment and occupation among workers
in Thailand is one of the major explanations for the disparity in poverty. Therefore, it is
important to examine more rigorously the effects of trade liberalization by considering both
macro and micro channels.
The chapter is organized as follows. An overview of trade policy in Thailand is given in
Section 3.2. Section 3.3 reviews the relevant literature, while 3.4 presents the methodology
used in this study. Section 3.5 describes the CGE model and Social Accounting Matrix used
to analyze the general equilibrium effects of trade liberalization. Section 3.6 reports the CGE
base-run results to determine how well the CGE model represents the 1998 Thai economy.
Section 3.7 describes the methods used to reconcile the results from the CGE base-run and
household survey data.
3.2 Thailand’s trade policies: An overview
Over the past three decades, Thailand has achieved an impressive record of economic growth.
One of the most important contributions to this growth has been Thailand’s gradual reduction
of trade barriers.
Table 3.1 provides data on some important economic indicators for Thailand. Thailand has
shown strong GDP growth since the year 2000. This growth has coincided with an increase in
the percentage of economic activity accounted for by trade. From 2000 to 2006, exports rose
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from 55% to 62% of GDP, while imports rose from 51% to 61% of GDP.
Table 3.1: Thailand’s key economic indicators
2000 2001 2002 2003 2004 2005 2006
Population (millions) 61.88 62.31 62.8 63.08 61.97 62.42 62.83
GDP
GDP at constant 1988 price (billion baht) 3,008.40 3,073.60 3,237.00 3,468.20 3,685.90 3,851.30 4,043.60
(% change) 4.8 2.2 5.3 7.1 6.3 4.5 5
GDP at current price(billion baht) 4,922.70 5,133.50 5,450.60 5,917.40 6,489.80 7,087.70 7,813.10
(% change) 6.2 4.3 6.2 8.6 9.7 9.2 10.2
Agriculture (billion baht) 309.9 320 322.2 363 354.2 342.9 358.1
(% change) 7.2 3.2 0.7 12.7 -2.4 -3.2 4.4
(% of GDP) 6.3 6.23 5.91 6.13 5.46 4.84 4.58
Non-agriculture (billion baht) 2,698.50 2,753.60 2,914.90 3,105.10 3,331.80 3,508.40 3,685.50
(% change) 4.5 2 5.9 6.5 7.3 5.3 5
(% of GDP) 54.82 53.64 53.48 52.47 51.34 49.5 47.17
GNP per capita (baht) 77,863 80,558 84,919 91,216 99,127 106,816 117,362
External Account
Export (billions of US$) 67.9 63.1 66.1 78.1 94.9 109.2 128.2
(% change) 19.5 -7.1 4.8 18.2 21.6 15 17.4
export (billion baht) 2729.58 2807.95 2842.3 3241.15 3824.47 4400.76 4858.78
(% of GDP) 55.45 54.7 52.15 54.77 58.93 62.09 62.19
Import (billions of US$) 62.4 60.6 63.4 74.3 93.5 117.7 126
(% change) 31.3 -3 4.6 17.4 25.7 25.9 7
Import (billion baht) 2508.48 2696.7 2726.2 3083.45 3768.05 4743.31 4775.4
(% of GDP) 50.96 52.53 50.02 52.11 58.06 66.92 61.12
Trade balance (billions of US$) 5.5 2.5 2.7 3.8 1.5 -8.5 2.2
Trade balance (billion baht) 221.1 111.25 116.1 157.7 60.45 -342.55 83.38
Current account balance (billions of US$) 9.3 5.1 4.7 4.8 2.8 -7.9 3.2
(% of GDP) 7.6 4.4 3.7 3.3 1.7 -4.5 1.1
Exchange rate (Baht : US$) 40.2 44.5 43 41.5 40.3 40.3 37.9
Source: Bank of Thailand
Table 3.2 breaks down Thailand’s imports and exports by industry. Electrical manufac-
turing makes up the largest percentage of both imports and exports, but there also are many
other industries that are reliant on trade. In columns 3 and 4, we see that the percent of out-
put that is exported and the percent of final demand that is imported are also highly variable
across industries. For example, the plastic, rubber, and chemicals sector has high numbers for
both import and export shares. The rice and flour sector has a high ratio of exports to its
output while import ratio to domestic demand is very low, which reflects Thailand’s status as
a major rice exporter.
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Table 3.2: Sectoral share of exports and imports in 1998 (percent)
Sector Exports Imports Export/Output Import/Final demand
(E) (M) (E/X) (M/Q)
Paddy rice - - - -
Crop and other agricultural products 7.54 2.23 35.22 10.72
Vegetable and fruits 0.46 0.30 4.48 2.24
Mining 0.17 0.47 12.09 21.90
Rice and flour 3.89 0.09 30.80 0.79
Food processing 6.88 4.43 17.95 9.52
Textile and apparel 10.02 3.07 30.37 9.08
Plastic, rubber and chemical products 6.42 7.37 70.28 66.95
Light industry 8.12 4.51 39.57 21.35
Electrical manufacturing 24.00 28.77 86.46 85.11
Machinery, metal and transport equipment 7.55 21.91 16.48 29.95
Other industrial products 5.30 10.11 23.42 30.32
Transportation 5.13 3.66 18.98 11.11




Source: Thailand Social Accounting Matrix (SAM)
Table 3.3 shows tariff rates in 1998 for 12 aggregated sectors.1 2 The rice and flour sector
is the most highly protected, with a tariff rate of 23.26%. Other agricultural products such
as vegetable and fruits also have high tariff rates. Trade liberalization in these sectors would
imply that farmers in these sectors would face tougher competition from other agriculture-
based countries. This would have important implications for Thai farmers who comprise the
majority of the poor. Thailand’s trade policy of import-substitution and export-promotion in
manufacturing sectors is reflected by low tariff rates in manufacturing products.
1Tariff rates reported in Table 3.3 represent both the tariff and non-tariff barriers in Thailand. The tariff-
equivalent is estimated for the quotas and subsidies to derive the import tax revenue for the relevant imported
goods and is included in the SAM. The regular import tax revenue is also included in the SAM. Tariff rate
reported here is calculated based on the import tax revenue, which includes revenue from imported products
under regular tariff scheme and estimated revenue from imported goods under quota and subsidies; tariff rate
is calculated by dividing import tax revenue by quantity imported.
2There is no import tariff for the paddy rice and the transportation sector.
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Table 3.3: Tariff rate in 1998 (percent)
Sector Tariff rate (%)
Rice and flour 23.26
Vegetable and fruits 9.91
Food processing 6.9
Plastic, rubber and chemical products 5.83
Textile and apparel 5.46
Light industry 4.09
Machinery, metal and transport equipment 3.78
Other industrial products 3.72
Mining 2.95
Crop and other agricultural products 2.61
Electrical manufacturing 2.23
Service 1.51
Source: Thailand Social Accounting Matrix (SAM)
3.3 Review of the literature
The impacts of trade liberalization on poverty and inequality are complex due to the various
interactions of a wide range of agents in an economy. A number of approaches have been
taken to understand the actual transmission mechanisms through which aggregate shocks
affect economic growth, poverty, and income distribution. Winters et al. (2004) and Hertel and
Winters (2005) give a good summary of the various channels through which trade liberalization
affects the poor and how to measure such effects. Essama-Nssah (2005) and Davies (2009)
also provides a good summary of the modeling approach used to evaluate the poverty and
distributional impacts of macroeconomic shocks.
A number of cross-country studies on the effect of trade liberalization on economic growth
conclude that trade liberalization has a robust positive effect on economic growth (Wacziarg
and Welch (2008)). However, the effect of macroeconomic shocks on poverty is heteroge-
neous across countries and depends on the differences in initial inequality, economic structure,
and macroeconomic policy stance (de Janvry and Sadoulet (2001)). Country characteristics,
such as the relative size of agriculture and manufactures, the rates of growth or contraction
experienced by each sector, and the corresponding changes in their relative productivity, em-
ployment and real wage level, influence how a particular country responds to macroeconomic
shocks. Moreover, a country’s social structure and cultural traditions will also determine the
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ultimate impacts of a particular shock on inequality. Trade reforms are thus likely to produce
different results across countries, especially when analyzing their effect on poverty and income
distribution. For example, when trade is liberalized, a reduction in poverty is found in Brazil
(Ferreira-Filho and Horridge (2005)); China (Zhai and Hertel (2005)); and Senegal (Annabi
et al. (2005)) while an increase in poverty is found in Philippines (Cororaton et al. (2005)),
and Bangladesh (Annabi et al. (2005)). Therefore, a cross-country study would not be appro-
priate to analyze the impact of trade liberalization on poverty and inequality. The analysis of
trade reform on social welfare cannot be generalized and needs to be conducted on a country
by country basis (Nicita (2005), White and Anderson (2001), Rodrik (2000), Winters et al.
(2004), Charlton and Stiglitz (2005)).
Since trade reforms are macroeconomic phenomena which have macroeconomic linkages,
the most intuitive way to examine properly the effects of trade liberalization is to analyze
it within a general equilibrium framework. Computable General Equilibrium (CGE) models
have been widely used to investigate the effect of macroeconomic policies within an economy
because of their ability to address the workings of an economy in an integrated manner. A
CGE model is a set of simultaneous equations that defines the behavior of economic agents and
the economic environment in which these agents operate in order to capture structural features
of the economy. It takes into account economic linkages, interactions, and interdependencies
within an economy. The model endogenizes changes in relative prices, which allows for inter-
and intra-sectoral interactions and can therefore be used to simulate the general equilibrium
effects of macroeconomic shocks such as trade reform on macro variables. The disaggregated
simulation results on macro variables such as sectoral output, employment, factor incomes,
household incomes and consumption can also be derived from the CGE model. A CGE model
is calibrated to a Social Accounting Matrix (SAM), which is a disaggregated, consistent and
complete data system that captures the interdependence that exists within a socio-economic
system.3 To better understand the actual transmission mechanisms from which trade reforms
affect individual income and poverty across an economy, a rigorous and comprehensive CGE
3A more detailed discussion of CGE and SAM is presented in the next section.
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model of a specific country needs to be developed.
Analysis of the poverty and the distributional impacts of economic shocks using a CGE
model can be classified into three main categories: (i) a model with a single representative
household (a top-down approach); (ii) a model with multiple households; and (iii) a macro-
micro approach that links a CGE model to a household microsimulation model (Savard (2003)).
3.3.1 A top-down approach
The top-down approach, which utilized the representative household groups (RHGs) assump-
tion, is the common method for analyzing the distributional effects of macroeconomic shocks
within a CGE model. Each representative household group in the CGE model results from the
aggregation of households which are homogeneous according to their preferences or the factors
they own. This approach is usually called ‘CGE-RHGs’ or a ‘top-down’ approach where the
simulated result from the CGE (top) model is linked to data on aggregated household (down).
The average household income of each representative household group, predicted by a CGE
model, is usually used to compute an indicator of overall inequality or poverty. In order to
go from the income of representative household groups (aggregated value) to overall poverty
indicators (calculated from disaggregated income values), some specific assumptions about in-
come distribution within each representative household group must be made. It is commonly
assumed that, within each group, household income has a lognormal distribution where the
CGE model is used to estimate the change in the average income of each group but higher
moments (such as variance) are assumed to be fixed. Examples of this approach are Adelman
and Robinson (1978) for Korea, de Janvry et al. (1991) for Ecuador, and Azis et al. (2001)
for Indonesia. Decaluwe´ et al. (1999) argue that a beta distribution is preferable as it can
be skewed left or right and thus better represents the different types of intra-category income
distributions commonly observed.
Even though it is easy to implement, this CGE-representative household groups approach
has some important drawbacks. Since within-group variance of income of each representative
household group is assumed to be fixed, the approach only provides distribution results for
aggregated household groups. The inequality being assessed is thus the inequality ‘between’
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the representative groups. However, in reality, the responses to shocks in terms of individual
occupations and earnings can be very heterogeneous among households, even within the same
group, since their assets, household composition, and education are different. Since the CGE
with representative household model does not take into account the heterogeneity of households
within groups, it misses the full distributional effects of trade policies. A number of studies have
found that changes in within-group inequality are just as important as changes in between-
group inequality (Decaluwe´ et al. (1999), Bourguignon et al. (2005), Ahuja et al. (1997)).
In fact, intra-category income variance appears to account for more than half of total income
variance (Cockburn (2006) and Cogneau and Robilliard (2007)). In addition, the representative
agent assumption which plays a key role to a top-down approach depends heavily on how
the behavior of a socio-economic group is assumed to be adequately represented by each
member of the group having the identical characteristics of the average. However, when
sufficient data are available to test the hypothesis econometrically, studies have shown that
the representative agent assumption does not hold and conclusions based on the respective
assumption are likely to be misleading (Barker and de-Ramon (2006)). This explains why
traditional general equilibrium models may appear unsatisfactory in dealing with distributional
issues.
3.3.2 A model with multiple households
To overcome the drawbacks of the first approach, a framework that makes use of household or
individual data is needed in order to incorporate heterogeneity of households or individuals.
An obvious way would be to include as many representative household groups as there are
households in the household survey into the CGE model (Jensen and Tarp (2005)). This
approach thus allows for changes in intra-group distribution which provide a more complete
picture than the first methodology. However, a CGE model with fully disaggregated households
is large and complex. Therefore, in order to include as many household groups as possible,
it is usually obtained at the cost of more aggregation of the production sector. This high
level of aggregation often fails to capture the general equilibrium effects of changes in relative
prices after trade reforms, which is the motivation for using a CGE model in the first place.
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In addition, the size of the model can become a constraint and data reconciliation in SAM can
be difficult as the SAM has to be disaggregated to represent multiple households in the model.
An example of this approach is Jensen and Tarp (2005) for Vietnam.
3.3.3 A macro-micro model
Even though a CGE model, by itself, is useful to analyze the general equilibrium effects
of trade liberalization, the analysis of its impact on inequality and poverty within only a
CGE framework can be limited. Trade reform is observed at the macro level while income
distribution and poverty issues are observed and analyzed at the household (micro) level. This
micro-macro gap has characterized the trade-poverty literature to date. Therefore, those who
depend on the CGE model to analyze the potential impact on poverty of trade liberalization
have to rely on some specific assumptions such as the “representative agent” assumption and
the model can only provide the aggregate estimates of potential poverty impacts.
The challenging task is therefore to develop a methodology that can incorporate both
general equilibrium effects observed at the macro level and heterogeneity of individuals at the
micro level without having to rely on the specific assumptions. Many recent studies evaluating
the effects of macroeconomic shocks on poverty have followed a “macro-micro” approach that
bridges the micro-macro gap by combining the macro outcomes from a CGE model with a
“microsimulation” model drawing on the detailed nationally representative household survey
data (Bourguignon et al. (2005), Sanchez (2004), Ferreira et al. (2008), Handa and King (2006),
King and Handa (2003), Robilliard et al. (2008), Robilliard and Robinson (2005), Vos and De
Jong (2003)). The CGE and household survey are linked in a top-down fashion where at the
‘top’ there is a CGE model which captures the general equilibrium effects of a macroeconomic
shock and at the ‘bottom’ there is a microsimulation model based on real household data to
describe real income generation for poverty analysis.
The microsimulation technique originated from a paper by Orcutt (1957) who was con-
cerned that a typical macro model cannot properly evaluate the distributional effects of a
government policy. Microsimulation focuses primarily on the economic behavior of agents
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(such as firms or households) and examines the impact of policy at the micro level.4 A
model developed by Bourguignon, Fournier, and Gurgand (2001) to analyze the evolution of
income distribution in Taiwan from 1979 to 1994 illustrates the microsimulation part of the
macro-micro approach. It is composed of equations specifying occupational decision, individ-
ual earnings and self-employed income. Once the model is estimated, it can be used to do
simulations by translating labor market adjustment results (such as shifts in employment and
relative earnings for different types of workers) into the impact on household income and thus
income inequality and poverty at the household level. In fact, the approach has proved useful
in analyzing observed changes in the distribution of income over some period of time in vari-
ous countries (see Bourguignon et al. (2001) for Taiwan and Bourguignon et al. (2004) for a
number of East Asian and Latin American countries).
The two models are solved or estimated separately. Therefore, with this approach, we can
keep a high level of disaggregation in the CGE model while incorporating heterogeneity through
a microsimulation. Ferreira, Leite, da Silva, and Picchetti (2008) compare the performance
of the macro-micro models with historical data and other approaches and conclude that the
integrated macro-micro model can predict the change in aggregate inequality and poverty
indicators reasonably well and much better than the alternative approaches (such as CGE-
RHGs), and does a reasonable job in predicting the direction and magnitude of changes in the
occupational and employment structure of the economy as a result of a shock.
3.4 Methodology framework
To analyze the effects of trade liberalization on poverty and income distribution in Thailand,
a CGE model for Thailand is developed and is used to simulate the general equilibrium effects
of trade liberalization policies on prices, sectoral output, employment, factor incomes, and
household income. Some disaggregation of the SAM is necessary in order to capture the
effect of trade reform on the labor market, which is the main channel through which trade
4More information about the microsimulation technique can be found in Cogneau et al. (2003) and Robilliard
and Robinson (2005).
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liberalization affects income and poverty. In addition, since factor returns and employment are
the linkage variables between the CGE model and the household survey data, some adjustment
of the CGE outcomes has to be made so that they reconcile with those from the household
survey. Once the model is solved and the general equilibrium outcomes are derived, the ‘macro-
micro’ approach is adopted to analyze the impact of trade liberalization on poverty and income
distribution by linking the CGE simulation outcomes with the household survey data. The
macro-micro approach is chosen because it flexibly allows heterogeneity of households at the
micro level which is very important for poverty and income distribution analysis.
To link the CGE and microsimulation models together successfully, one must choose appro-
priate linkage variables that represent the channels through which trade reform affects poverty.
The linkage variables also depend on the type of welfare indicator used to measure poverty in
a particular country. Two main channels through which trade reform affects poverty are (i)
the goods market and (ii) the factor markets.
The goods market is an appropriate channel when consumption or expenditure is a welfare
indicator. Trade reform affects consumer prices through the removal of a tariff mark-up. It
also affects the availability of goods to households through new imports and domestic firms’
responses to the change in tariff structure. These changes in prices and consumption patterns
can be predicted within the CGE model. However, to analyze the effect of tariff changes on
poverty, data on household expenditures on different types of goods are needed. The appropri-
ate linkages are then the changes in household’s expenditure; more specifically, the new prices
of consumption goods and new demands for goods (or consumption pattern) of households
after trade reform are used. By properly feeding the change of these linkage variables into the
household survey data, we are able to predict the new expenditure of heterogeneous households
found in the household survey after the shock. This allows for more accurate estimates of the
effects of a tariff change on poverty and inequality.
The second channel through which a CGE model and household survey data can be linked
is through factor prices and quantities employed. Not only does a reduction in tariff affect con-
sumption goods, it also affects the prices of intermediate inputs firms use for their production.
With a new input price structure, firms adjust their demand for primary and intermediate
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inputs to maximize their profits. Sectors which benefit from trade liberalization (for example,
through lower input prices) will be able to expand their production and hire more primary
inputs (labor and capital), while the losing sectors may be forced to scale back their opera-
tions. Households will thus be affected through the wages and the profits they receive from
capital ownership. In a case where income is the welfare indicator, new factor prices, and new
sectoral employment, which will determine a change in household income after the shock, are
then the proper linkages. Such linkages, which can be predicted within the CGE model, are
then fed into the microsimulation model to predict individual and household income, from
which poverty and inequality measures can be derived. As mentioned in Chapter 2, the official
poverty studies in Thailand in 1998 were done based on household income. And to be consis-
tent with poverty analysis in Chapter 2 which uses income as welfare indicator, factor prices
and sectoral employment simulated by the CGE model will be used in this study as linkage
variables between the CGE model and household survey data.5
Two approaches will be used to link the CGE outcomes and the household survey together.
1. A macro-micro model with no labor reallocation
In the first approach, the aggregated factor returns (unskilled wage, skilled wage, and
returns to capital) generated by the CGE model are linked directly to earnings and
self-employed income of each individual in the household survey (instead of using the
average household income as a linkage as is usually done in the literature). This approach
improves upon the normal top-down approach in different ways. While linking through
household income has the benefit of simplicity, it has some important drawbacks. The
first drawback has to do with the response of households to the shocks. In the CGE-
RHGs approach, a new level of average income of each representative household group
simulated by the CGE model is used to generate income for all households that are
assigned to be in the corresponding representative group (using the assumption of fixed
within-group distribution that was described earlier). Therefore, it is assumed that the
5Even though the explanation here is directed towards the study where income is used as a welfare indicator,
all frameworks can be applied to a study that uses expenditure as welfare indicator.
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household remains in the same group that it was initially categorized into even after the
shock. In a CGE model, households are usually assigned to each representative household
group according to income level (poorest to richest household groups), location (rural or
urban households), or factors they own (agricultural or manufacturing households). In
reality, it is quite possible that after a shock, the income of a particular household might
change enough to move the household into a new income group. It is also possible that
a household would take jobs at a new location after a shock. Therefore, the assumption
that the household remains in the same group after the shock is problematic. The second
drawback has to do with the assumption of ‘fixed’ within-group income distribution.
Even if households remain in the same group after a shock, it is possible that a particular
household would move up or down within its own group. Therefore, intra-group income
distribution is likely to change and there is generally no economic theory that can be
used to predict this change. In addition, poverty predictions are likely to be sensitive to
how representative household groups are defined.
To overcome these drawbacks, the simulation results on wage and capital returns gen-
erated by a general equilibrium model are linked to an individual’s wage and profit in
the household survey. The linkage is done according to the skill level of each individual
and the production sector that he is engaged in. The new values of wage and profit of
each individual are then used to calculate the individual’s new income level and then
the household’s new income level. Using simulated household income, we can analyze
poverty outcomes after policy shocks. Therefore, with this methodology, the poverty
analysis can be done without requiring any prior assumptions regarding within-group
income distributions and it is more flexible than just relying on the average change in in-
come of representative household groups. The data on individual and household income
is taken from the 1998 Household Socio-Economic Survey conducted by the National
Statistical Office of Thailand.6
6More information regarding the 1998 Household Socio-Economic Survey can be found in Chapter 2
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2. A macro-micro model with endogenous occupational choice
In the first approach, occupational choice is treated as exogenous. In other words, it
is assumed that individuals stay at the same job after trade reforms. This assumption
is problematic since it is likely that workers might change their occupation after policy
changes due to the wage differentials and the change in sectoral employment after trade
reform. In fact, some researchers have found that labor reallocation between sectors is
the main engine affecting growth and the evolution of the income distribution (Bour-
guignon (1990) and Cogneau and Robilliard (2007)). Since factor markets are critical
to determining the trade-poverty linkage, a more rigorous model of factor markets is
needed. The second approach then takes into account the drawback of the first approach
and allows labor allocation to be endogenous in the model. It still follows the macro-
micro approach manner by combining a CGE model with a household survey data but
it relaxes the assumption of exogenous labor allocation in order to capture realistically
a response to trade shock in the labor markets. By taking into account changes in oc-
cupations, the model allows for an important source of actual change in the distribution
of income that is missing in the first approach.
To allow labor allocation to be endogenous in the model, two approaches are used in the
literature. The first group (Bourguignon et al. (2005), Ferreira et al. (2008), Robilliard
et al. (2008), Robilliard and Robinson (2005)) models the occupational decision econo-
metrically. The occupational choice model is estimated by means of a discrete choice
model, such as a multinomial logit. For the second group (Sanchez (2004); Handa and
King (2006); King and Handa (2003), Vos and De Jong (2003)), labor market behavior
is modeled by considering a segmentation of the labor market and the possibility of indi-
viduals moving from one segment to another. For this to work and be consistent with the
simulated results from the CGE model, it is assumed that labor supply and occupational
decisions can be approximated as a random process. A Monte Carlo simulation is used
to reallocate and reassign labor. Vos and De Jong (2003) argue that the assumptions of
the econometric approach do not appear to be that much less restrictive than those of
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the random approach. In addition, it could be problematic to get consistency between
the CGE model and the microsimulation in the first approach because of a large number
of parameters to be estimated in a consistent way with the CGE outcomes.
Therefore, a random approach will be used in this study that is based on the procedures
of Handa and King (2006) and Vos and De Jong (2003). Once labor is assigned to a new
sector (i.e., they are assigned a new job), a new income will be recalculated for them
according to their observed characteristics and the behavior of the new group to which
they belong (i.e. the premium that prevails in the sector). New household income and per
capita household income then can be predicted, through which, poverty and inequality
measures can be derived. As with the first approach, the poverty analysis can be done
without relying on prior assumptions regarding within-group income distribution.
3.5 Computable General Equilibrium (CGE) model and Social
Accounting Matrix (SAM) for Thailand
3.5.1 Computable General Equilibrium (CGE) model
A CGE model is a set of simultaneous equations that define the behavior of economic agents,
and the economic environment in which these agents operate, in order to capture structural
features of the economy. It was originally based on a Walrasian general equilibrium theory
which states that in an economy where consumers are endowed with factors and demand
produced goods, and firms demand factors and produce good with some technology, both
output and factor markets clear. Perfect competition assures that producer prices equal the
costs of production for every operating activity (Shoven and Whalley (1984)).
The CGE model for Thailand has 14 commodities/production sectors7, three factors of
production (unskilled labor, skilled labor, and capital), three types of representative households
(agricultural, non-agricultural, and government-employed households) , two enterprises (public
and private enterprises), government, and the rest of the world.
7See Appendix B for a list of production sectors.
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The model is based on a standard CGE model developed by Lo¨fgren, Harris, and Robinson
(2001).8 It is calibrated to the 1998 Thailand SAM database obtained from Chung-I Li (2002).
GAMS software is used to calibrate the model and to perform the simulations.
Productions and commodities
For all activities, producers maximize profits given their technology and the prices of inputs and
outputs. The production technology is a two-step nested structure as shown in Figure 3.1. At
the bottom level, primary inputs are combined to produce value-added using a CES (constant
elasticity of substitution) function. For intermediate inputs, disaggregated intermediate inputs
are combined to produce intermediate input using a fixed coefficient (Leontief) function. At the
top level, aggregated value-added is then combined with intermediate input within a Leontief
function to give the output. Profit maximization gives the demand for intermediate goods,
labor, and capital.




skilled labor capital 
value-added intermediate inputs 
output 
 
The allocation of domestic output between exports and domestic sales is determined using
the assumption that domestic producers maximize profits subject to imperfect transformability
between these two alternatives. The production possibility frontier of the economy is defined by
8See Appendix C for a list of model equations.
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a constant elasticity of transformation (CET) function between domestic supply and exports.
In international markets, export demands are infinitely elastic at given world prices. However,
the price received by domestic suppliers for exports is expressed in domestic currency.
On the demand side, a composite commodity is made up of domestic demand and final
imports and is consumed by households, enterprises, and government. The Armington assump-
tion (Armington (1969)) is used here to distinguish between domestically produced goods and
imports. For each good, the model assumes imperfect substitutability (CES function) between
imports and the corresponding composite domestic goods. The parameter for CET and CES
elasticity used to calibrate the functions used in the CGE model are exogenously determined
and are taken from Chung-I Li (2003). Figure 3.2 shows the commodity flow.


























There are 3 primary inputs: unskilled labor, skilled labor, and capital. Wages and returns to
capital are assumed to adjust so as to clear all the factor markets. Both types of labor are
mobile across sectors while capital is assumed to be sector-specific.9
9Due to data limitation, aggregate employment is assumed to be fixed at a national level in the model.
Therefore, the model is unable to provide the effects of changes in national unemployment levels. In addition,
to be consistent with the SAM which does not include land as a separate factor of production, land is not
modeled here. In Thailand SAM, the returns to land and other traditional factors are included in the returns
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Institutions
There are six institutions in the model: 3 households, 2 enterprises and government. House-
holds receive their income from primary factor payments. They also receive transfers from the
government and the rest of the world. Households pay income taxes which are proportional to
their incomes. Savings and total consumption are assumed to be a fixed proportion of house-
hold’s disposable income (income after income taxes). Consumption demand is determined by
a Linear Expenditure System (LES) function.
Firms receive their income from returns to capital; transfers from government and the
rest of the world; and net capital transfers from households. Firms pay corporate taxes to
government that are proportional to their incomes.
Government revenue is composed of direct taxes collected from households and firms, indi-
rect taxes on domestic activities, domestic sales taxes, tariff revenue on imports, factor income
to the government, and transfers from the rest of the world. The government also saves and
consumes.
Macro closure
Equilibrium in a CGE model is captured by a set of macro closures in a model. Aside from
the supply-demand balances in product and factor markets, three macroeconomic balances
are specified in the model: (i) fiscal balance, (ii) the external trade balance, and (iii) savings-
investment balance. For fiscal balance, government savings is assumed to adjust to equate the
difference between government revenue and spending. For external balance, foreign savings are
fixed and the exchange rate adjusts to clear foreign exchange markets. For savings-investment
balance, the model assumes that savings are investment-driven and adjust through a flexible




3.5.2 Social Accounting Matrix (SAM) for Thailand and labor disaggrega-
tion
A Social Accounting Matrix (SAM) is a comprehensive, economy-wide data framework, rep-
resenting the economy of a country. SAM is a square matrix consisting of row and column
accounts that represent different sectors, agents, and institutions of an economy. It links
production activities, factor and good markets, institutions (households, enterprises, and gov-
ernment) and other accounts (such as foreign trade) together to capture the circular inter-
dependence of a economic system. The circular interdependence is represented in a SAM by
the cells in the matrix. Each cell shows the payment from the account of its column to the
account of its row. The underlying principle of double-entry accounting requires that total
revenue (row sum) must equal total expenditure (column sum) for each account in the SAM.
SAM provides a static snapshot of economic structure of a country. A CGE model is then
calibrated to this database. Note that to be consistent with how the model is built up, SAM
distinguishes between ‘activities’ and ‘commodities’. Activity accounts are the entities that
carry out production while Commodity accounts represent markets for goods and non-factor
services. Table 3.4 presents the structure of a macro SAM. The CGE is calibrated to the 1998
Thailand SAM database obtained from Chung-I Li (2002).10


















































































































































































































































































































































































































































































































































































































Labor disaggregation in SAM
Thailand’s SAM from Chung-I Li (2002) has only two types of factors of production: labor and
capital. The SAM makes no distinction between workers with different education attainment
or skills. As shown in Chapter 2, education (measured either by the highest degree completed
or years of schooling) plays a significant role in explaining the disparity in wages and profits.
Different types of labor respond differently to economic shocks depending on the structure
of production and on the economy in general. For example, if trade reform benefited skilled
labor-intensive sectors, skilled workers would likely reap more benefits from trade reform than
unskilled workers as more of them would be employed with higher wages. In this case, trade
reform could potentially widen the income gap and result in higher inequality. In this study,
the channel through which trade liberalization impacts poverty is the factor market so it is
necessary to divide labor into different types in order to capture better the effect of trade
reforms on individual income.
Labor can be disaggregated in many ways, for example, by location, sex, or education
level. As seen from Chapter 2, education plays a major role in explaining wage disparity and
poverty. Poverty is found among households whose members have low education. Therefore,
labor will be disaggregated here based on education level into two groups: unskilled labor and
skilled labor.11 To be consistent with the study from Chapter 2, skilled laborers are defined
as those who have at least 9 years of schooling or completed at least lower secondary school.
RAS procedure (Parikh (1979)) is used to disaggregate ‘labor’ into ‘unskilled labor’ and ‘skilled
labor’.12
As seen from Table 3.4, a few additional pieces of information are required to break the
‘labor’ account into ‘unskilled labor’ and ‘skilled labor’ accounts. First, to disaggregate the
cell ‘value-added (wage)’, which is the payment from ‘activities (production sector)’ account to
‘factor (labor)’ account, the share of skilled wages and unskilled wages of the total value-added
11Those who are interested in migration effect of economic shocks might be interested in disaggregating ‘labor’
by location.
12For more complicated SAM disaggregation and balancing, a cross-entropy method can be used. See Robin-
son et al. (1998).
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for each production sector is needed. This information is derived from the original Thailand
SAM obtained from the Thai Development Research Institute (TDRI) which Chung-I Li (2002)
used to create her SAM.13 The TDRI SAM has fairly disaggregated sectoral wage information
by 6 education levels for all production sectors. Using such information, I am able to compute
skilled and unskilled wage shares to break the cell ‘wage’ into the cells ‘skilled wage’ and
‘unskilled wage’.
Second, to break the cell ‘factor income to household (income from wage)’, which is the
payment from ‘factor (labor)’ account to ‘household’ account into ‘income from unskilled wage’
and ‘income from skilled wage’, the share of two types of wage income (unskilled wage income
and skilled wage income) of the total household income for each household group is required.
By using information from household survey data, I am able to calculate the share of these
two types of wage income. Since public and private enterprises and government do not receive
income from labor, the ‘factor income to enterprises’ and ‘factor income to government’ cells
do not need to be adjusted.
3.6 Model calibration and CGE base-run
After the model is calibrated to the SAM, it can be used for policy simulations to evaluate the
impacts of different trade reform scenarios. However, before further analysis can be conducted,
the base-run calibration needs to be checked to indicate how well the model can represent the
1998 Thai economy.
Table 3.5 shows the base-run results for macroeconomic indicators compared to those from
the national accounts. The base-run results from the CGE model on private consumption,
government expenditure, investment, and exports match those from the national account very
well. The value of imports are slightly higher in the CGE base-run compared to that from the
national account.
Table 3.6 reports the sectoral output from the CGE base-run and that from the national
13The original TDRI SAM was meant to be used for CGE modeling using Hercules software.Chung-I Li (2002)
convert the TDRI’s SAM into the SAM format compatible with the standard CGE model used at Trade and
Macroeconomics Division (TMD) of International Food Policy Research Institute (IFPRI).
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accounts. The CGE base-run outcomes match those from the national account reasonably
well.
Table 3.5: CGE base-run and the national account - GDP (million baht)
Sector CGE base-run National Account
Absorption 3,901,950 3,962,976
Private consumption 2,521,470 2,505,312
Fixed investment 1,027,870 1,035,447
Change in stock -147,930 -89,474




Table 3.6: CGE base-run and the national account - Sectoral output at factor cost (million
baht)
Sector CGE base-run National Account
1. Paddy rice 129,570 117,542
2. Crop and other agricultural products 331,240 367,365
3. Vegetable and fruits 84,830 79,972
4. Mining 25,050 84,318
5. Rice and flour 26,040 31,127
6. Food processing 199,190 237,967
7. Textile and apparel 244,100 255,020
8. Plastic, rubber and chemical 54,650 101,110
9. Light industry 156,750 173,555
10. Electrical manufacturing 74,570 110,352
11. Machine, metal and transport equipment 172,040 211,540
12. Other industry 184,460 241,360
13. Transportation 299,890 360,918
14. Service 2,184,110 2,254,301
Table 3.7 shows the skill premium and labor allocation of both types of labor from the
CGE base-run and household survey. From the CGE base-run, skilled labor earns wages 6.7
times higher than unskilled labor while the skill premium is found to be 5.11 in the household
survey. Skilled and unskilled labor allocations (or employment) are reported in the bottom of
Table 3.7.14 It is shown that labor allocations from the CGE base-run are significantly different
from those from the household survey. For unskilled labor, the labor shares of agricultural
14For a comparison of labor allocation of CGE base-run and that of household survey, share of labor in each
production sector is reported.
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sectors from the CGE base-run are lower than those from the household survey while the labor
shares of manufacturing and service sectors are higher than those from the household survey.
A similar pattern is found when comparing skilled labor from the two sources.
Table 3.7: Linkage variables from CGE base-run and household survey
Linkage variables CGE base-run Household survey
(Lj) (L˜j)
Factor returns
Skill premium (skilled to unskilled wage) 6.70 5.11
Labor allocation (%) - Unskilled
1. Paddy rice 11.25 37.95
2. Crop and other agricultural products 9.82 18.47
3. Vegetable and fruits 1.08 2.22
4. Mining 0.38 0.03
5. Rice and flour 1.18 0.23
6. Food processing 6.97 1.37
7. Textile and apparel 10.49 2.80
8. Plastic, rubber and chemical 1.54 0.50
9. Light industry 5.44 1.59
10. Electrical manufacturing 1.27 1.52
11. Machine, metal and transport equipment 3.71 2.34
12. Other industry 4.77 1.87
13. Transportation 4.34 3.23
14. Service 37.74 25.89
Labor allocation (%) - Skilled
1. Paddy rice 1.41 4.05
2. Crop and other agricultural products 3.06 5.47
3. Vegetable and fruits 0.13 0.08
4. Mining 0.15 0.03
5. Rice and flour 0.40 0.08
6. Food processing 4.72 0.69
7. Textile and apparel 4.26 1.15
8. Plastic, rubber and chemical 1.58 0.54
9. Light industry 3.75 0.87
10. Electrical manufacturing 2.82 3.37
11. Machine, metal and transport equipment 5.89 3.60
12. Other industry 5.70 3.22
13. Transportation 4.85 2.56
14. Service 61.29 74.28
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The difference in the values of labor allocation for both skilled and unskilled from the CGE
base-run calibration and those from household survey should not be ignored. Labor allocation
is one of the linkage variables that allow the communication between the CGE model and
household survey data. As mentioned in Section 3.4, one has to make sure that such variables
from the calibration of the CGE model are comparable with those from the household survey.
Therefore, before the CGE model can be used for further analysis, such differences need to be
reconciled.
3.7 Reconciling CGE base-run and household survey
The mismatch of the labor allocation between the CGE base-run and household survey is due
to some rigid assumptions in the CGE model. Since labor in the model is assumed to move
freely across sectors (the labor market segmentation is between unskilled and skilled labor,
not between sectors), there is just one single wage for each skill type. In addition, the model
assumes that the single wage is also applied to different types of labor (i.e. the model does
not distinguish between different types of labor). However, as found in the household survey,
different types of labor in different sectors get paid noticeably different wages.
Since labor allocation is one of the key linkage variables between the CGE and the household
survey data, two procedures are used to adjust the allocations from CGE base-run to match
those from the household survey.
1. Sectoral premium adjustment
One of the main sources of the mismatch of the allocation from the CGE base-run and the
household survey comes from the fact that the CGE model assumes a single wage across
sectors while, in the household survey, workers in different sectors receive different wages.
To relax the single wage assumption in the CGE model, a sectoral premium, which is
calculated using information from the household survey, is applied to the CGE base-
run allocation to derive the new allocation that matches more closely with the labor
allocation from the household survey.
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2. Labor-type premium adjustment
The other source of the mismatch is the model assumption that each type of labor receives
the same wage. In the household survey, each type of labor has different productivity
and receives different wages. Theoretically, the labor allocation from the CGE base-run
calibration which is based on Thailand SAM should match that from the household sur-
vey since the SAM and the household survey both represent the Thai economy. However,
in practice, it is very difficult to get them to match. On the household survey side, there
may be sampling errors due to inadequate survey design and/or measurement errors
because it is difficult to get accurate responses from households concerning economic
variables. On the national accounts side, while supply-side information on output and
income for some production sectors is based on high-quality survey or census data for
agriculture and industry, information for subsistence farmers and informal producers is
harder to obtain and usually of lower quality (Robilliard and Robinson (2003)). There-
fore, to get the two allocations to match with each other, the procedure used in this
study involves a minimization of a loss function, defined as the deviation of the adjusted
allocation to the actual allocation of the household survey.15
3.7.1 Sectoral premium adjustment
The CGE model assumes, for each skill level, a single wage across sectors in the labor market
while the household survey shows that labor in different sectors gets paid different wages.
Table 3.8 shows the sectoral premium (αj,s) for sector j, j ∈ {1, 2, ...14}, with skill s, s = 0 for
unskilled and s = 1 for skilled, computed from the household survey. The sectoral premium is
calculated as a ratio of the average wage of that particular sector to the average wage in the
market for each skill type. Unskilled workers in manufacturing sectors (except those in food-
related sectors) and service sectors enjoy higher wages than the average. Unskilled rice farmers
earn the lowest wages while unskilled workers in transportation sectors earn the highest wage.
15Robilliard and Robinson (2003) use a different approach to reconcile the national account data and the
household survey. They re-estimate the household weights used in the survey so that the survey results are
consistent with the aggregate data using an estimation based on an entropy measure of information.
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For skilled workers, only those in service sectors and energy-related sectors (grouped as other
industry in the model) enjoy wages higher than average. The paddy rice sector pays the lowest
wage compared to other sectors.
Table 3.8: Sectoral premium
Sector Sectoral premium(αj,s)
Unskilled Skilled
1. Paddy rice 0.2760 0.1996
2. Crop and other agricultural products 0.6000 0.5500
3. Vegetable and fruits 0.3600 0.3305
4. Mining 0.7354 0.4592
5. Rice and flour 0.9336 0.4023
6. Food processing 0.8288 0.3709
7. Textile and apparel 0.8710 0.4443
8. Plastic, rubber and chemical 1.0852 0.8784
9. Light industry 0.9630 0.4271
10. Electrical manufacturing 1.1878 0.8092
11. Machine, metal and transport equipment 1.2642 0.7284
12. Other industry 1.4068 1.0156
13. Transportation 1.4712 0.7209
14. Service 1.1164 1.0486
Since the CGE model assumes a single wage and SAM is a value-based matrix but the actual
wages in household survey vary across sectors, the labor allocation from the CGE calibration
will inevitably be biased either upward or downward. Let Lj,s denote the allocation of labor
with skill s who works in sector j from the CGE base-run calibration. With a single wage w¯s
assumed in the model for each skill type, total wage payment in sector j for labor with skill
s is then w¯sLj,s which is equal to the ‘value-added’ (or total wage payment) value in SAM
dataset. If wages were allowed to differ across sectors, total wage payment (w¯sLj,s) can be
written as wj,sL′j,s, where wj,s is sectoral average wage and L
′
j,s is the new allocation when
wages are allowed to vary by sector. It can also be written as αjw¯sL′j,s, since wj,s = αjw¯s by
definition.
Even though derived from different assumptions, total wage payments are the same and
have to equal to the ‘total wage payment’ value in SAM dataset (w¯sLj,s = wj,sL′j,s = αjw¯sL
′
j,s).
Therefore, once the sectoral premium (αj) is known, the new allocation (L′j,s) can be obtained;
L′j,s = Lj,s/αj .
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Table 3.9 shows the sectoral premium, the labor allocation before and after sectoral adjust-
ment, and the labor allocation from the household survey for both unskilled and skilled labor.
Note that if the actual wage for a particular sector (wj,s) is higher (lower) than the average
wage in the market (wj,s > w¯s), or the sectoral premium is greater (less) than 1, then the labor
allocation from the CGE base-run will be biased upward (downward). The new allocations
(L′j,s) match more closely with those from the household survey (L˜j,s) especially for unskilled
labor where labor allocations in agricultural and service sectors significantly improve. The
share of unskilled labor in paddy rice sector improves from 11.25% in the CGE base-run to
30.51% after adjusting with the sectoral premium, which is much closer to the survey share of
37.95%. For the skilled labor allocation, the procedure improves the allocations in the agricul-
tural sector and some manufacturing sectors, while the allocation in the service sector diverges
somewhat more from the household survey than it originally had.
Table 3.9: Labor allocation from CGE base-run before and after adjusted for the sectoral
premium
Sector Sectoral premium CGE base-run Adjusted base-run Household survey
(αj) (Lj) (L′j) (L˜j)
Labor allocation (%) - Unskilled
1. Paddy rice 0.2760 11.25 30.51 37.95
2. Crop and other agricultural products 0.6000 9.82 12.25 18.47
3. Vegetable and fruits 0.3600 1.08 2.25 2.22
4. Mining 0.7354 0.38 0.39 0.03
5. Rice and flour 0.9336 1.18 0.95 0.23
6. Food processing 0.8288 6.97 6.29 1.37
7. Textile and apparel 0.8710 10.49 9.01 2.80
8. Plastic, rubber and chemical 1.0852 1.54 1.07 0.50
9. Light industry 0.9630 5.44 4.23 1.59
10. Electrical manufacturing 1.1878 1.27 0.80 1.52
11. Machine, metal and transport equipment 1.2642 3.71 2.20 2.34
12. Other industry 1.4068 4.77 2.54 1.87
13. Transportation 1.4712 4.34 2.21 3.23
14. Service 1.1164 37.74 25.30 25.89
Labor allocation (%) - Skilled
1. Paddy rice 0.1996 1.41 5.44 4.05
2. Crop and other agricultural products 0.5500 3.06 4.29 5.47
3. Vegetable and fruits 0.3305 0.13 0.30 0.08
4. Mining 0.4592 0.15 0.25 0.03
5. Rice and flour 0.4023 0.40 0.77 0.08
6. Food processing 0.3709 4.72 9.83 0.69
7. Textile and apparel 0.4443 4.26 7.40 1.15
8. Plastic, rubber and chemical 0.8784 1.58 1.39 0.54
9. Light industry 0.4271 3.75 6.77 0.87
10. Electrical manufacturing 0.8092 2.82 2.69 3.37
11. Machine, metal and transport equipment 0.7284 5.89 6.24 3.60
12. Other industry 1.0156 5.70 4.33 3.22
13. Transportation 0.7209 4.85 5.20 2.56
14. Service 1.0486 61.29 45.11 74.28
Note: The adjusted base-run is recalculated such that the sectoral allocation sums to 100%
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3.7.2 Labor-type premium adjustment
Not only does the CGE model assume a single wage for all sectors, it also assumes that
each type of labor (self-employed worker, wage worker, and unpaid family worker) has the
same productivity and receives the same wage. However, as found in the household survey,
a self-employed worker receives profits from their entrepreneurial skill; a wage worker earns a
market wage; while an unpaid family worker, by definition, earns zero income.16 To allow the
productivity to vary across labor types, an adjustment involves minimizing the loss function
defined as the sum of the squared deviations of the labor-type premium-adjusted allocation
from the true allocation. The following assumptions have to be made.
Assumptions
1. Since there are three types of labor found in the household survey, we assume three labor
types: a self-employed worker, a wage worker and an unpaid family worker in the model.
Different labor types have different productivity and their productivity is reflected in the
returns they receive. The productivity of an unpaid family worker is set to be zero since
he earns no income.
2. Since SAM does not distinguish between different types of labor, we impose the alloca-
tions of each of the labor types in the first assumption using the information from the
household survey.
3. The productivity of each labor type is the same within an industry, where an industry is
defined as a group of similar production sectors, but is allowed to vary across industries.
For example, a self-employed worker in paddy rice (which is a typical farmer) has the
same skill set (or productivity) as those in other agricultural sectors but his agricultural
16In the original SAM which TDRI started with, self-employed and unpaid family workers were not part
of the labor force. In order to analyze the complete labor market in which all types of labor are allowed to
change jobs and substitute each other, an adjustment was made to the SAM by TDRI. To include self-employed
and unpaid family workers into the labor force (or LABOR account in the SAM), TDRI have imputed wage
for self-employed and unpaid family workers based on wage received by the average wage worker and share of
self-employed and unpaid family workers in a labor force. The imputed wage is taken from what was considered
‘profit’ (value-added of capital) in the SAM and added into ‘wage’ (value-added of labor) leaving the total
value-added the same. See Susungkarn and Tinnakorn (1999) for detail.
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skill set should distinguish him from the self-employed in a manufacturing industry (such
as the automobile or textile sectors).
4. Within a particular industry, the sum of labor after the adjustment has to be the same as
before. That is, the objective of the labor-type premium adjustment is not to change the
total labor in the model but to solve for the premium of each labor-type that, without
which, the allocation could potentially deviate from the true allocation. It would be
better if we could assume the sum of labor in each ‘sector’ after the adjustment to be
the same as before but such assumption is computationally impossible. Another possible
assumption is to control for just the amount of labor in ‘total’ but such an assumption
is too weak.
5. The loss function takes a quadratic form.
The adjustment involves solving for the value of labor-type premium βk(j),l to minimize


























βk(j),l = 0.01 for l = 3 (3.3)
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where
βk(j),l = a labor-type premium for worker type l who works in a broad sector k(j),(3.4)
γl,j = share of allocation of labor type l who works in sector j, (3.5)
l =

1 for self-employed worker,
2 for wage worker,




1 if j ∈ {1, 2, 3} (agricultural sector),
2 if j ∈ {4, .., 12} (manufacturing sector),
3 if j ∈ {13, 14} (service sector),
(3.7)
L′j = labor allocation after sectoral-premium adjustment, (3.8)
L˜j = labor allocation from the household survey. (3.9)
The quadratic loss function is defined as the sum of squared deviations of the labor-type








) from the true allocation (L˜j). Assump-
tions (1) and (3) are captured by (3.4) where labor-type premium βk(j),l is assumed to vary
across labor types l and industry k. The productivity or the premium of unpaid family worker
(l = 3) is assumed to be 0.01 for computational purposes. The share of each labor type (γl,j)
is calculated from the household survey. The constraint (3.2) reflects the assumption (4) that
the sum of labor allocations after adjustment has to be the same as before for all industries.
Labor-type premiums by industry and labor type (βk(j),l) derived from optimization are
shown in Table 3.10. The last column in Table 3.10 shows the relative premium between
self-employed and wage workers (µk(j)).
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Table 3.10: Labor-type premium (βk(j),l)
Sector βse βww βup µ = βseβww
Unskilled
Agriculture 2.75 1.33 0.01 2.07
Manufacturing 0.20 0.57 0.01 0.35
Service 1.87 0.81 0.01 2.31
Skilled
Agriculture 2.52 1.11 0.01 2.27
Manufacturing 0.15 0.44 0.01 0.34
Service 0.29 1.83 0.01 0.16
A self-employed worker in the agricultural industry is found to be twice as productive
as a wage worker in the same industry for both unskilled and skilled workers. Unlike the
agricultural industry, a wage worker in the manufacturing industry is found to be slightly
more productive than the self-employed; this is true for both skill levels. Interestingly, an
unskilled self-employed worker in the service industry is twice as productive as an unskilled
wage worker, while a skilled worker in the service industry is found to be more productive than
a skilled self-employed worker.
Table 3.11 shows labor allocations after adjusting by sectoral premium (L′j), labor-type
premium (L∗j ) and labor allocation from household survey (L˜j). The new allocation improves
upon the base-run allocation and match more closely the allocations from the household survey.
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Table 3.11: Labor allocation from CGE base-run before and after adjusted for the sectoral
premium (αj) and labor-type premium (βk(j),l)




Labor allocation (%) - Unskilled
1. Paddy rice 11.25 30.51 38.53 37.95
2. Crop and other agricultural products 9.82 12.25 17.05 18.47
3. Vegetable and fruits 1.08 2.25 3.00 2.22
4. Mining 0.38 0.39 0.17 0.03
5. Rice and flour 1.18 0.95 0.35 0.23
6. Food processing 6.97 6.29 2.93 1.37
7. Textile and apparel 10.49 9.01 3.66 2.80
8. Plastic, rubber and chemical 1.54 1.07 0.45 0.50
9. Light industry 5.44 4.23 2.21 1.59
10. Electrical manufacturing 1.27 0.80 0.43 1.52
11. Machine, metal and transport equipment 3.71 2.20 1.02 2.34
12. Other industry 4.77 2.54 1.03 1.87
13. Transportation 4.34 2.21 2.73 3.23
14. Service 37.74 25.30 26.42 25.89
Labor allocation (%) - Skilled
1. Paddy rice 1.41 5.44 3.46 4.05
2. Crop and other agricultural products 3.06 4.29 6.24 5.47
3. Vegetable and fruits 0.13 0.30 0.35 0.08
4. Mining 0.15 0.25 0.12 0.03
5. Rice and flour 0.40 0.77 0.11 0.08
6. Food processing 4.72 9.83 3.14 0.69
7. Textile and apparel 4.26 7.40 2.29 1.15
8. Plastic, rubber and chemical 1.58 1.39 0.63 0.54
9. Light industry 3.75 6.77 2.63 0.87
10. Electrical manufacturing 2.82 2.69 1.19 3.37
11. Machine, metal and transport equipment 5.89 6.24 2.42 3.60
12. Other industry 5.70 4.33 1.69 3.22
13. Transportation 4.85 5.20 8.44 2.56
14. Service 61.29 45.11 67.31 74.28
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Chapter 4
CGE Simulations and Results
4.1 Simulation scenarios
Once the model is calibrated and solved and some data reconciliation is done, the model can
be used for policy simulation. Two trade liberalization scenarios are examined. First, tariffs
are reduced by 50% from their original values and the economy’s response is analyzed. The
second scenario is the full liberalization in which the tariff rate in all sectors are reduced to
zero.
Since the existing tariff rates and the extent to which sectors rely on international trade
vary by sectors, the effect of trade liberalization on macroeconomic variables such as sectoral
output and employment will be different between sectors. As shown earlier in Table 3.3, the
rice and flour sector is the most highly protected. Other agricultural products such as vegetable
and fruits also have high tariff rates. Trade liberalization in these sectors would imply that
farmers in these sectors would face tougher competition from other agriculture-based countries
and they might see their output declining. This would have important implications for Thai
farmers who comprise the majority of the poor. In addition, trade liberalization is expected
to affect the most the sectors that are more reliant on trade. As shown in Table 3.2, electrical
manufacturing makes up the largest percentage of both imports and exports. Therefore,
despite a small tariff in the sector, trade liberalization is expected to affect significantly the
electrical manufacturing sector. Other industries that are reliant on trade, such as the plastic,
rubber, and chemicals sector which have high numbers for both import and export shares, are
likely to see a significant impact from trade reform as well.
The elimination of tariffs will cause a substantial fall in government revenue and it is
necessary for government to find other avenues to compensate for the revenue loss. Table 4.1
shows the sources of government revenue. Tariff revenue (import tax) accounts for about 9%
of government revenue or 1.34% of GDP. Even though the share of import tax in government
revenue is not as high as in other developing countries, such as countries in Africa, the share
is not negligible. Tax reforms implemented to compensate for the revenue loss, such as an
increase in income tax, are likely to have an impact on welfare of households. Therefore, I also
consider two tax reforms that the government can implement in order to finance the loss of
tariff revenue after the tariff cut. Under the first scheme, government does not adjust its tax
rates to compensate for tariff revenue loss. Government savings is adjusted to meet the loss
of revenue. Under the second scheme, government increases direct taxes to compensate for its
revenue loss.
Table 4.1: Government revenue (billion baht)
Tax revenue Value Share of tax revenue Share of GDP
Value-added tax on activities 138.66 20.02% 2.99%
Value-added tax on commodities 76.81 11.09% 1.66%
Excise tax on activities 168.32 24.3% 3.63%
Excise tax on commodities 8.05 1.16% 0.17%
Special business tax 32.64 4.71% 0.7%
Subsidy -13.59 -1.96% -0.29%
Direct tax 219.48 31.68% 4.73%
Import tax 62.33 9% 1.34%
Total tax revenue 692.7 100% 14.93%
GDP 4,639.20
Source: Thailand Social Accounting Matrix (SAM)
Thus, the four scenarios examined in this study are:
1. SIM I - 50% tariff cut with flexible government saving (fixed direct tax rate)
2. SIM II - 50% tariff cut with fixed government saving (uniform direct tax rate point
change)
3. SIM III - 100% tariff cut with flexible government saving (fixed direct tax rate)
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4. SIM IV - 100% tariff cut with fixed government saving (uniform direct tax rate point
change)
Tariff revenue losses due to tariff cuts are replaced in scenario (ii) and (iv) by imposing a
uniform direct tax rate point change. For scenario (i) and (iii), it is assumed that government
adjusts their saving to meet fiscal balance. Thus, direct taxes remain fixed.
4.2 Simulation results
4.2.1 Macroeconomic variables
Tables 4.2 and 4.3 show the simulation results for macroeconomic indicators and their share of
GDP after trade liberalization. Liberalization is shown to have a positive impact on GDP and
other macroeconomic variables. The increase in nominal GDP ranges from 0.07% to 0.16%
depending on the scenarios (0.0235% to 0.0385% for the real GDP). Full liberalization has a
larger impact (0.16%) than the 50% tariff reduction (0.07%), which is to be expected. When
the direct tax rate is allowed to change to compensate for government’s tariff revenue loss, the
impact of a tariff reduction on real GDP is slightly smaller. This is due to a smaller increase in
private consumption affected by an increase in direct tax rate. However, in general, different
tax schemes do not have significant impacts on macroeconomic variables. The removal of
tariffs generates an increase in both exports and imports. The increase in exports ranges from
1.31% to 2.67%, a larger change than that of GDP.
Table 4.2: Simulation results - GDP (1,000 million baht)
GDP items BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Absorption 3901.95 3903.24 0.03% 3903.52 0.04% 3904.12 0.06% 3904.66 0.07%
Private consumption 2521.47 2522.74 0.05% 2522.70 0.05% 2523.45 0.08% 2523.38 0.08%
Fixed investment 1027.87 1026.96 -0.09% 1027.18 -0.07% 1026.16 -0.17% 1026.59 -0.12%
Change in stock -147.93 -148.77 0.57% -148.83 0.61% -149.62 1.14% -149.74 1.23%
Government consumption 500.53 502.31 0.36% 502.47 0.39% 504.12 0.72% 504.43 0.78%
Exports 2663.08 2698.08 1.31% 2697.89 1.31% 2734.17 2.67% 2733.79 2.66%
Imports -1925.84 -1958.74 1.71% -1958.53 1.70% -1992.48 3.46% -1992.05 3.44%
GDP 4639.20 4642.58 0.07% 4642.89 0.08% 4645.80 0.14% 4646.40 0.16%
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Table 4.3: Simulation results - Real GDP (1,000 million baht)
GDP items BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Absorption 3,901.95 3,903.10 0.0294% 3,903.04 0.0279% 3,903.73 0.0457% 3,903.62 0.0429%
Private consumption 2,521.47 2,522.62 0.0455% 2,522.56 0.0432% 2,523.26 0.0707% 2,523.15 0.0663%
Fixed investment 1,027.87 1,027.87 - 1,027.87 - 1,027.87 - 1,027.87 -
Change in stock -147.928 -147.928 - -147.928 - -147.928 - -147.928 -
Government consumption 500.5313 500.5313 - 500.5313 - 500.5313 - 500.5313 -
Exports 2,661.19 2,688.53 1.0272% 2,688.23 1.0162% 2,715.87 2.0547% 2,715.29 2.033%
Imports -1,924.47 -1,951.81 1.4204% -1,951.51 1.4052% -1,979.15 2.8413% -1,978.57 2.8112%
GDP 4,638.67 4,639.82 0.0247% 4,639.76 0.0235% 4,640.46 0.0385% 4,640.34 0.0361%
The simulation results on the macroeconomic variables’ share of GDP are shown in Table
4.4. Export share of GDP also increases from 57.4% to 58.11% - 58.85%. Imports expand at
an even faster rate than exports. Under full liberalization, imports increase by 3.46%. Import
share of GDP also increases from 41.51% to 42.18% - 42.89%.
Table 4.4: Simulation results - Share of GDP (%)
GDP items BASE SIM I SIM II SIM III SIM IV
Absorption 84.1083 84.0748 84.0752 84.0354 84.0362
Private consumption 54.3515 54.3392 54.3348 54.3168 54.3083
Fixed investment 22.1563 22.1204 22.1237 22.0879 22.0943
Change in stock -3.1887 -3.2045 -3.2056 -3.2206 -3.2227
Government consumption 10.7892 10.8197 10.8223 10.8512 10.8564
Exports 57.4040 58.1159 58.1081 58.8525 58.8367
Imports -41.5123 -42.1907 -42.1834 -42.8878 -42.8729
GDP 100 100 100 100 100
4.2.2 Output
Table 4.5 shows the simulation results of the tariff cuts on domestic output. Output of agri-
cultural products decreases in all simulation scenarios, while output in the manufacturing
sector increases. The largest output increase is in the electrical manufacturing sector, whose
output increases about 3.28% under partial liberalization and 6.43% under full liberalization.
For most industries, changes in domestic output are slightly larger when government does
not impose direct taxes to compensate for the revenue loss from tariff removals. The results
show that while the manufacturing sector has benefited from the domestic and trade policies
of import-substitution and export-promotion over the past two decades, it would continue to
gain from trade liberalization. This may be due to the high competitiveness that the sector
has developed over the years. Agricultural producers lose market share in the simulation.
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The high tariff rates that have protected the sector for so long may have caused agricultural
producers to refrain from improving their productivity. Thus, once they have to face foreign
competition, they are less able to compete.
Table 4.5: Simulation results - Domestic output (1,000 million baht)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 173.4409 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 569.9901 -0.1775 -0.1869 -0.3516 -0.3701
Vegetable and fruits 271.6287 -0.0809 -0.1063 -0.1706 -0.2203
Mining 38.0712 -0.0658 -0.0672 -0.1281 -0.1310
Rice and flour 335.8296 -0.1610 -0.1895 -0.3260 -0.3817
Food processing 1020.1512 -0.3262 -0.3556 -0.6619 -0.7194
Textile and apparel 877.6992 0.0142 -0.0173 0.0409 -0.0204
Plastic, rubber and chemical products 243.0551 0.6518 0.6291 1.3397 1.2950
Light industry 545.9753 0.0341 0.0171 0.0826 0.0492
Electrical manufacturing 738.5931 3.2780 3.2514 6.4373 6.3863
Machinery, metal and transport equipment 1219.0784 0.0334 0.0187 0.0686 0.0399
Other industrial products 602.5475 0.0068 -0.0044 0.0212 -0.0010
Transportation 719.0031 -0.0042 -0.0001 -0.0104 -0.0024
Service 3778.0641 -0.0670 -0.0521 -0.1397 -0.1106
4.2.3 Exports and imports
Trade liberalization increases exports in almost all sectors. Although output falls in the agri-
cultural sector, exports actually increase slightly. This is because domestic consumers buy
more agricultural products from foreign countries, which can be seen in Table 4.6 for exports
and Table 4.7 for imports. If trade were liberalized, it is likely that more agricultural products
would be imported from other low-cost agriculture-based countries. This is one of the concerns
currently raised among Thai farmers that the demand for their products would be shifted to
products from these low-cost countries if trade liberalization was implemented.
Among manufacturing goods, exports of electrical manufacturing products increase the
most, from 3.40% to 6.75% depending on the scenarios. The ‘plastic, rubber and chemicals’
sector also increases their exports by a significant amount. On the imports side, imports of all
manufacturing goods expand after trade liberalization. The biggest effect occurs in the ‘rice
and flour ’ sector where imports increase 26.06% under full liberalization. This has important
implications for development policies since Thailand is a major rice exporter and domestic
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demand is usually met by domestic production. Tougher competition from foreign trade would
cause domestic output in the rice sector to contract (Table 4.5). For other manufacturing
sectors, an increase in imports might be largely due to an increase in import demand for
intermediate goods.
Table 4.6: Simulation results - Exports (1,000 million baht)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 200.7569 0.0438 0.0582 0.1038 0.1316
Vegetable and fruits 12.1590 0.3551 0.4254 0.7550 0.8918
Mining 4.6010 0.0729 0.0833 0.1477 0.1680
Rice and flour 103.4296 -0.1928 -0.2067 -0.3657 -0.3932
Food processing 183.1227 0.1208 0.1159 0.2664 0.2564
Textile and apparel 266.5905 0.4712 0.4910 1.0200 1.0579
Plastic, rubber and chemical products 170.8112 1.5307 1.5070 3.1201 3.0731
Light industry 216.0409 0.3900 0.3857 0.8305 0.8214
Electrical manufacturing 638.6127 3.4310 3.4042 6.7440 6.6926
Machinery, metal and transport equipment 200.9164 0.6324 0.6139 1.2910 1.2543
Other industrial products 141.1201 0.2335 0.2225 0.5018 0.4799
Transportation 136.4483 -0.1301 -0.1570 -0.2199 -0.2734
Service 386.5827 -0.2244 -0.2373 -0.4269 -0.4525
Table 4.7: Simulation results - Imports (1,000 million baht)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 44.3140 1.1091 1.0302 2.2181 2.0626
Vegetable and fruits 5.9449 6.8981 6.6919 14.5728 14.1430
Mining 9.3853 0.3397 0.3345 0.6910 0.6807
Rice and flour 1.8430 11.4499 11.3847 25.6486 25.5059
Food processing 88.0577 4.0764 3.9891 8.4151 8.2378
Textile and apparel 61.0302 3.5662 3.4816 7.3184 7.1480
Plastic, rubber and chemical products 146.3602 1.2697 1.2495 2.5810 2.5412
Light industry 89.5592 1.4984 1.4659 3.0285 2.9642
Electrical manufacturing 571.4860 2.2864 2.2626 4.4971 4.4512
Machinery, metal and transport equipment 435.2356 0.5889 0.5777 1.1824 1.1604
Other industrial products 200.7499 0.3269 0.3154 0.6576 0.6351
Transportation 72.7794 0.0874 0.1141 0.1420 0.1948
Service 259.7923 0.7294 0.7736 1.4337 1.5215
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Simulation results on other variables such as exchange rate, price and quantity levels of
different types of goods specified in the model are shown in Appendix E.
4.2.4 Factor returns
Wages of both unskilled and skilled labor increase after trade liberalization. However, as
shown in Table 4.8, wages of skilled labor increase more than those for unskilled labor under
all scenarios. Skilled labor gains most from trade liberalization, with an approximately 2%
increase in their income. Capital is sector-specific and its return is shown in the bottom of
Table 4.8. Capital in the ‘vegetable and fruit ’ and the ‘food processing’ sectors is worse off
after trade liberalization while capital in other sectors gains. Capital owners in the ‘electrical
manufacturing ’ sector have the largest gain, with an increase in capital income of almost
23 percent. Capital in the manufacturing sector on average gains more than that in the
agricultural sector. The change in unskilled and skilled wage, and capital returns will be
used to link to household survey data for poverty analysis described later in Chapter 6. The
variation in the response to trade reform of different types of factor will result in different
changes in income of individual and household. This will have an impact on poverty and
income distribution.
Table 4.8: Simulation results - Factor returns
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Unskilled labor 2.4591 0.7274 0.7149 1.4813 1.4565
Skilled labor 16.6407 0.9764 0.9993 1.9791 2.0237
Capital
Paddy rice 12.0266 0.4653 0.4054 0.9455 0.8276
Crop and other agricultural products 12.0514 -0.0378 -0.0845 -0.0408 -0.1326
Vegetable and fruits 11.5025 -0.3093 -0.6502 -0.7103 -1.3728
Mining 12.1167 0.2464 0.2331 0.5423 0.5154
Rice and flour 11.9747 0.3201 0.2330 0.6484 0.4774
Food processing 11.9808 -0.1334 -0.2173 -0.2783 -0.4427
Textile and apparel 11.9603 0.8546 0.7598 1.7743 1.5875
Plastic, rubber and chemical products 12.0257 2.8423 2.7806 5.8890 5.7642
Light industry 12.0515 0.9461 0.8989 1.9639 1.8699
Electrical manufacturing 12.0113 11.1500 11.0787 22.9046 22.7571
Machinery, metal and transport equipment 12.0789 0.9941 0.9613 2.0222 1.9564
Other industrial products 12.0936 0.8980 0.8729 1.8456 1.7952
Transportation 12.2011 0.8502 0.8812 1.7146 1.7754
Service 12.2700 0.6478 0.7139 1.2964 1.4262
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4.2.5 Employment
Trade liberalization reallocates factors used in production. Table 4.9 shows the simulation
results of the impact of tariff reduction on employment. Note that the allocations shown
in Table 4.9 are the allocations already adjusted by sectoral premium (αj) and labor-type
premium (βk(j),l) found earlier in Section 3.7. Consistent with the simulation result on output,
an expansion in manufacturing and service sectors results in a larger employment of both
unskilled and skilled labor. These factors are reallocated out of agricultural sectors following
the contraction in the sector. The highest increase in employment is found in the ‘electrical
manufacturing’ and the ‘plastic, rubber and chemical products’ sectors, respectively. Capital
is assumed to be sector-specific. Therefore, there is no change in capital use after trade reform.
The change in employment of unskilled and skilled labor will be used to determine the number
of labor which will be reallocated in the microsimulation model described later in Chapter 7.
Table 4.9: Simulation results - Employment
Sector BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Labor allocation (%) - Unskilled
Paddy rice 0.3853 0.3853 -0.01% 0.3852 -0.03% 0.3852 -0.02% 0.3850 -0.06%
Crop and other agricultural products 0.1705 0.1697 -0.47% 0.1697 -0.48% 0.1690 -0.87% 0.1690 -0.89%
Vegetable and fruits 0.0300 0.0299 -0.61% 0.0298 -0.85% 0.0297 -1.32% 0.0295 -1.80%
Mining 0.0017 0.0017 -0.19% 0.0017 -0.18% 0.0017 -0.36% 0.0017 -0.32%
Rice and flour 0.0035 0.0035 -0.12% 0.0035 -0.16% 0.0035 -0.25% 0.0035 -0.34%
Food processing 0.0293 0.0292 -0.48% 0.0292 -0.52% 0.0291 -0.99% 0.0290 -1.07%
Textile and apparel 0.0366 0.0367 0.30% 0.0367 0.25% 0.0368 0.63% 0.0368 0.53%
Plastic, rubber and chemical products 0.0045 0.0046 1.87% 0.0046 1.85% 0.0047 3.86% 0.0047 3.82%
Light industry 0.0221 0.0222 0.37% 0.0222 0.36% 0.0223 0.78% 0.0223 0.75%
Electrical manufacturing 0.0043 0.0047 8.40% 0.0047 8.37% 0.0051 17.01% 0.0051 16.96%
Machinery, metal and transport equipment 0.0102 0.0103 0.40% 0.0103 0.40% 0.0103 0.82% 0.0103 0.82%
Other industrial products 0.0103 0.0103 0.33% 0.0103 0.33% 0.0104 0.68% 0.0104 0.69%
Transportation 0.0273 0.0274 0.29% 0.0274 0.34% 0.0274 0.57% 0.0275 0.67%
Service 0.2642 0.2646 0.13% 0.2648 0.21% 0.2649 0.25% 0.2653 0.40%
Labor allocation (%) - Skilled
Paddy rice 0.0346 0.0345 -0.21% 0.0345 -0.29% 0.0345 -0.45% 0.0344 -0.58%
Crop and other agricultural products 0.0624 0.0620 -0.64% 0.0619 -0.71% 0.0616 -1.24% 0.0615 -1.36%
Vegetable and fruits 0.0035 0.0035 -0.77% 0.0034 -1.09% 0.0034 -1.69% 0.0034 -2.34%
Mining 0.0012 0.0012 -0.37% 0.0012 -0.51% 0.0012 -0.73% 0.0011 -0.88%
Rice and flour 0.0011 0.0011 -0.32% 0.0011 -0.43% 0.0011 -0.65% 0.0011 -0.86%
Food processing 0.0314 0.0311 -0.69% 0.0311 -0.78% 0.0309 -1.41% 0.0309 -1.59%
Textile and apparel 0.0229 0.0229 0.09% 0.0229 -0.01% 0.0230 0.21% 0.0229 0.01%
Plastic, rubber and chemical products 0.0063 0.0064 1.66% 0.0064 1.57% 0.0065 3.43% 0.0065 3.29%
Light industry 0.0263 0.0263 0.15% 0.0263 0.09% 0.0264 0.36% 0.0264 0.23%
Electrical manufacturing 0.0119 0.0128 8.18% 0.0128 8.10% 0.0138 16.53% 0.0138 16.36%
Machinery, metal and transport equipment 0.0242 0.0242 0.19% 0.0242 0.14% 0.0243 0.40% 0.0242 0.30%
Other industrial products 0.0169 0.0169 0.12% 0.0169 0.08% 0.0169 0.26% 0.0169 0.17%
Transportation 0.0844 0.0845 0.08% 0.0845 0.08% 0.0845 0.16% 0.0845 0.16%
Service 0.6731 0.6726 -0.08% 0.6727 -0.05% 0.6719 -0.17% 0.6723 -0.12%
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4.2.6 Institution incomes
Although the removal of import tariffs hurts the sectors that had benefited from higher rela-
tive protection levels, the total impact on household income is positive, as can be seen from
Table 4.10. Income increases in all household groups. Government-employed households gain
the most while agricultural households benefit by the smallest amount. The impact on agri-
cultural households is to be expected since production in those sectors contracts after trade
liberalization.
Table 4.10: Simulation results - Income of institutions (1,000 million baht)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Household groups
Agricultural household 530.54 0.7316 0.7331 1.4877 1.4905
Government-employed household 498.58 0.9035 0.9191 1.8329 1.8633
Non-agricultural household 2,129.35 0.7889 0.7961 1.6024 1.6163
Enterprise
Government enterprise 90.60 1.0638 1.0751 2.1601 2.1819




The positive effect on household income of each household group might suggest that poverty
is reduced after trade liberalization. However, as mentioned previously in Chapter 3, the
effect on poverty generally cannot be inferred by looking solely at aggregate changes such as
average household income of the representative household groups. Even if trade liberalization
does lower poverty in aggregate, there could be many households who are worse off after trade
reform. And it is important to know who they are and why they are not able to take advantage
from trade reform as much as the other households. To be able to answer those questions, the
heterogeneity of households needs to be incorporated into the analysis. Therefore, household
survey data, taken from the 1998 Household Socio-Economic Survey (SES) which is the same
year as the SAM dataset to which the CGE is calibrated to will be linked with the CGE
simulation outcomes to answer these important poverty-related questions.1
Table 5.1 reports the descriptive statistics of households in the survey and the descriptive
statistics of the poor and the non-poor households.2 The average income of Thai households is
11,825.97 baht per month or 3,817.06 baht per person. With the national poverty line of 1,130
baht per person per month, 6,124 households (among the total of 23,549 households) in the
survey are considered poor. The average household income of the poor is about 5.4 times less
1The 1998 household survey used here for poverty analysis is the same dataset used in the analysis in Chapter
2 but is able to include more households in the sample size (hence, the slight difference in the number of the
households (from 23,529 to 23,549).
2Household is determined poor if its per capita household income is below the poverty line. Poverty line is
discussed in detail in Chapter 2.
than that of the non-poor (or 7.35 times smaller if household income per capita is considered).
The majority of the poor are in the rural area in the Northeast and North regions while the
non-poor are predominantly located in Bangkok and the Central region. Some characteristics
of the heads of household are also reported in Table 5.1. Thai households are mostly headed
by males with some education (an average of 6.34 years of schooling). There is a significant
difference in education of the heads of the poor and non-poor households. While 14.24 percent
of non-poor household’s heads had at least a bachelor degree, less than 1 percent of the poor
household’s heads did. In fact, less than 3 percent had completed lower secondary school. The
average years of schooling of the poor’s head is 4.02 while that of the non-poor is 7.16 (for the
richest 20% households, the number is as high as 10.23). As also mentioned in Chapter 2, the
majority of heads of the poor households are self-employed farmers while, for the non-poor, it
is split equally between self-employed and wage workers.
The dynamics of poverty, income distribution and household earnings are channeled through
(and explained by) not only the characteristics of the household’s head but also the charac-
teristics of its household members. As found in Chapter 2, how households derive their in-
come, within-household labor force allocation and its other demographic characteristics such
as household size, the number of earners and dependents and the education of its members are
important factors to take the households out of poverty. Table 5.1 also reports other important
characteristics of the household members and how household income is derived. The average
size of a Thai household in 1998 was approximately 3.65. An average family has the skill ratio
of 17.96 percent which means, in a typical Thai household, about 18 percent of its members
has at least a lower secondary education. With an average of 3.65 persons per household, that
number is equal to less than 0.65 person per household (which is very low). The situation for
the poor is even worse. Poor households are slightly bigger and have an average skill ratio of
only 3.77, which again is quite low. Poor households also have high dependency ratio of 86.03,
most of which came from the higher number of children in a family. Non-poor households are
smaller in size. They are better educated. With approximately same number of adults in a
family as poor households, the non-poor households fare better due to their smaller size (the
lower number of children and elders compared to poor households).
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Table 5.1 also shows a few statistics regarding where households derive their income. Wages
are the main source of income of Thai households. For a typical Thai household, 42.35 percent
of their income comes from wage work, while about 19 percent each comes from farm profits and
non-farm profits. When we classify households by their primary income source, the majority
of the households (44.51 percent) depend on wages for most of their income. The rest are
distributed almost evenly among farm households, non-farm households and other income
households whose income is derived mostly from property income and government transfers.
Therefore, the labor market is a crucial factor in determining income of Thai households.
Interestingly, average farm profit of a typical household is around 1,335 baht per month,
which is roughly 10 percent of household income (the average household income is 11,825 baht
per month). But the average farm profit share is almost 19 percent. This implies that there are
many low income households whose income derives mainly from farm profit. This is confirmed
by the last block of Table 5.1 which shows the distribution of households by the major source
of their household income. A significant percent of Thai household (19 percent) rely for their
income on farm profits.
The poor rely on farm profits for most of their income (the share of farm profits in household
income for the poor is highest at 34.64 percent). The poor also depend on wage income for
about 30 percent of their household income. Less than 10 percent comes from non-farm
profits. Therefore, how wage and agricultural profit respond to trade reforms will be an
important factor in determining their effect on income of the poor. While the poor derive
the majority of their income from farm profit, the income of the non-poor comes mainly from
wages (46.92 percent), primarily from working in non-agricultural sectors. The non-poor also
rely on non-farm profit for a significant portion of their income.
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Table 5.1: Descriptive statistics (mean and standard deviation) of household characteristics -
all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,825.97 20,409.38 2,777.86 1,697.48 15,005.91 22,870.18
household income per capita 3,817.06 6,424.71 666.92 282.70 4,924.18 7,144.42
Location (%)
urban 54.89 49.76 35.29 47.79 61.78 48.59
bkk 6.75 25.09 1.06 10.25 8.75 28.25
central 25.27 43.45 19.71 39.78 27.22 44.51
north 22.54 41.78 24.30 42.89 21.92 41.37
northeast 28.91 45.34 38.60 48.69 25.50 43.59
south 16.54 37.15 16.33 36.97 16.61 37.22
Head’s characteristics
age 48.12 14.85 51.07 15.50 47.08 14.48
male (%) 73.39 44.19 75.33 43.11 72.71 44.55
skill (%) 18.27 38.65 2.52 15.66 23.82 42.60
years of schooling 6.3396 4.5497 4.0188 2.6050 7.1556 4.7993
Highest education completed (%)
no education 10.59 30.77 19.31 39.47 7.52 26.38
lower elementary 53.38 49.89 65.86 47.42 49.00 49.99
upper elementary 8.85 28.40 8.79 28.31 8.87 28.43
lower secondary 8.91 28.48 3.53 18.45 10.80 31.03
upper secondary 7.59 26.48 1.94 13.81 9.57 29.42
bachelor or higher 10.69 30.89 0.57 7.54 14.24 34.95
Working status (%)
self-employed workers 43.74 49.61 52.92 49.92 40.52 49.09
wage workers 35.42 47.83 20.72 40.53 40.58 49.11
unpaid family workers 1.36 11.58 1.13 10.56 1.44 11.92
unemployed 19.48 39.61 25.23 43.44 17.46 37.97
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2067 1.7955 3.4603 1.6962
skill ratio (%) 17.96 29.14 3.77 11.72 22.95 31.68
dependency ratio (%) 61.43 70.17 86.03 81.96 52.79 63.29
no. of children (age < 15) 0.9459 1.0320 1.3743 1.1599 0.7954 0.9377
no. of adults (age 15-60) 2.2951 1.2775 2.2792 1.3345 2.3007 1.2568
no. of elders (age > 60) 0.4134 0.6743 0.5532 0.7436 0.3642 0.6410
Household income (by income type)
wage income 5,708.27 10,424.72 913.70 1,467.28 7,393.31 11,627.34
wage income - farm 300.75 1,206.10 348.12 813.57 284.10 1,316.16
wage income - non-farm 5,407.52 10,475.59 565.58 1,322.29 7,109.21 11,685.77
farm profits 1,334.83 6,477.05 940.81 1,288.27 1,473.31 7,486.00
non-farm profits 3,062.06 16,029.37 321.11 1,042.10 4,025.37 18,528.28
other income 1,720.81 4,842.32 602.24 898.07 2,113.92 5,550.82
Income share (by type) (%)
wage share 42.35 42.58 29.44 38.36 46.88 43.06
wage share - farm 6.52 20.17 13.73 27.84 3.99 15.90
wage share - non-farm 35.83 42.44 15.71 32.29 42.90 43.31
farm profit share 18.67 32.73 34.50 38.67 13.10 28.33
non-farm profit share 18.57 34.26 9.07 25.61 21.91 36.24
other income share 20.41 31.21 26.99 34.69 18.10 29.55
Household type (%)
(from major source of income)
Wage household 44.51 49.70 30.03 45.84 49.60 50.00
Farm profit household 19.55 39.66 37.28 48.36 13.31 33.97
Non-farm profit household 19.15 39.35 9.47 29.28 22.55 41.79
Other income household 16.79 37.38 23.22 42.23 14.54 35.25
N 23,549 6,124 17,425
Note: * skill is defined as those who have completed at least lower secondary school.
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The descriptive statistics (mean) of household characteristics are reported by regions for
all households in Table 5.2 and for poor and non-poor households in Table 5.3. Households
in Bangkok and Central regions have higher income than the rest of the country, while the
poorest region is the Northeast. Bangkok households have the smallest size and the highest
percentage of educated members. They derive the majority of their income (63.18%) from
wages. Households in the North and Northeast are the opposite. They are slightly bigger in
household size, have low education (both head and members) and their income depend not only
on wages but also on farm profits. Twenty seven percent of Northeastern households primarily
rely on farm profits for their income, compared to 19.55 percent nationwide. The number is
much higher when we consider only the poor households in Table 5.3. Thirty seven percent
of the poor households in the Northeastern region rely on farm profits. Trade liberalization
which has a significant effect on agricultural sectors will inevitable affect those households.
Bangkok households fare better than households in other regions. The heads of the poor
Bangkok households are more educated than the poor in the rest of the country (13 percent
have a head with an education higher than lower secondary level compared to the average of
2.52 among the poor in the entire country) and their members are also more educated (the
skill ratio is 12.57 percent for Bangkok poor, while it is less than 5 percent in other regions).
Similar trends can be seen among the non-poor in Bangkok. They have the highest income,
more educated head and members (the skill ratio of Bangkok non-poor households is 35.88
percent compared to the average of 22.87 percent among the non-poor). These characteristics
are the major reasons that poverty is low in Bangkok and high in the North and the Northeast
regions.
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Table 5.2: Descriptive statistic (mean) of household characteristics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,115.12 12,592.30 10,089.62 10,315.57 11,055.59 11,825.97
household income per capita 7,451.96 4,036.88 3,400.39 3,243.77 3,568.14 3,817.06
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Highest education completed (%)
no education 5.56 9.84 15.67 6.61 13.82 10.59
lower elementary 29.84 55.14 54.86 60.22 46.29 53.38
upper elementary 14.35 9.70 6.81 7.54 10.38 8.85
lower secondary 14.22 9.13 7.86 7.73 9.89 8.91
upper secondary 15.17 7.67 5.64 6.18 9.50 7.59
bachelor or higher 20.86 8.52 9.16 11.72 10.12 10.69
Working status (%)
self-employed workers 23.66 36.61 45.28 53.77 43.21 43.74
wage workers 55.57 39.51 32.67 27.28 38.90 35.42
unpaid family workers 0.63 1.26 1.53 1.28 1.72 1.36
unemployed 20.14 22.62 20.52 17.67 16.17 19.48
Household’s characteristics
Demographic
household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,716.86 6,325.03 4,457.26 4,401.71 5,079.20 5,708.27
wage income - farm 68.80 292.19 298.06 214.56 562.78 300.75
wage income - non-farm 14,648.06 6,032.84 4,159.20 4,187.15 4,516.42 5,407.52
farm profits 86.21 1,736.31 1,035.46 1,205.31 1,865.20 1,334.83
non-farm profits 5,882.68 3,010.76 2,721.72 2,849.85 2,824.37 3,062.06
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.18 48.81 39.36 33.28 43.89 42.35
wage share - farm 0.49 5.48 7.22 5.42 11.56 6.52
wage share - non-farm 62.69 43.34 32.14 27.86 32.33 35.83
farm profit share 0.51 14.43 18.60 25.62 20.48 18.67
non-farm profit share 21.95 19.16 18.30 16.21 20.81 18.57
other income share 14.36 17.60 23.74 24.89 14.83 20.41
Household type (%)
(from major source of income)
Wage household 65.58 51.16 41.87 34.90 46.16 44.51
Farm profit household 0.38 14.87 19.48 27.38 20.90 19.55
Non-farm profit household 22.47 19.29 18.88 17.17 21.39 19.15
Other income household 11.58 14.67 19.77 20.55 11.55 16.79






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A Macro-Micro Model with No Labor
Reallocation
In this chapter, CGE simulation results on factor returns, namely unskilled and skilled
wages and returns to capital, will be used to link with income data in the household survey to
predict new individual and household income after trade reform. The analysis of the poverty
impact of trade reform can then be conducted based on the updated household income data.
6.1 Methodology framework
As mentioned in Chapter 3, the three types of labor in the household survey derive their
income differently. Wage workers earn a typical wage, self-employed workers earn profits, and
unpaid family workers earn zero income. In this framework, the aggregated factor returns
simulated by the CGE model, namely unskilled wage, skilled wage and returns to capital, will
be linked to an individual’s wage and profits found in the household survey. Since each type of
worker derives his income differently, the linkage procedure between the CGE outcomes and
the survey incomes will vary by the type of workers. We assume the following:
1. Each individual i with skill s has ability/endowment γi,s which is unique to him/her.
2. Worker stays at the same job after trade reform (j′ = j).1
1This assumption will be relaxed in Chapter 7.
3. The sectoral premium (αj) and the relative productivity between the self-employed and
the wage worker (µk(j),s) do not change after trade reform.
4. Workers cannot improve their skill.2
5. Depending on the type of labor, the new income of each individual will be updated
through the new wages and profits received in the market and the sectoral premium
found in the sector he/she is engaged in.
6. Individuals cannot move across regions.
Wage worker
Let wi,j,s be the wage that worker i with skill s who works in sector j receives and w¯s be the
average wage in the labor market of skill s. The unique ability γi,s is defined as the difference
between individual wage (wi,j,s) and the average wage in sector j (w¯j,s):
γi,s = wi,j,s − w¯j,s, (6.1)
= wi,j,s − αj,sw¯s, (6.2)
where αj,s is the sectoral premium in sector j in the labor market of skill s.
For wage worker, the unique ability γi,s is not affected by any shocks (i.e. trade reform).
After the shock, a wage worker earns new wage w′i,j,s,
w′i,j,s = w¯
′
j,s + γi,s, (6.3)
= αj,sw¯s(1 + θws) + γi,s, (6.4)
where θws is the change in average wage in labor market of skill s predicted by the simulation
from the CGE model.
2This assumption is made to reflect the short-term assumption appropriate for this exercise and also to be
consistent with the CGE model.
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It can be seen that the change in individual wage depends on the change in average wage
in the market (θws) and the sectoral premium (αj,s). Substituting γi,s in (6.4), we have
w′i,j,s − wi,j,s = {αj,s(1 + θws)− αj,s} · w¯s, (6.5)
= αj,s · θws · w¯s. (6.6)
Self-employed worker
For each sector j, let w˜j,s be a wage in which self-employed i with skill s would have paid
someone if he/she hired such person to do his/her job.3 w˜j,s depends on the average wage in
the sector and the relative labor-type premium:
w˜j,s = αj,sw¯sµk(j),s, (6.7)
where µk(j),s is the relative productivity between self-employed and wage worker. It can be
calculated as µk(j),s =
βsek(j),s
βwwk(j),s
. µk(j),s > 1 means the self-employed is more productive than
the wage worker, hence the self-employed premium µk(j),s > 1.
Let pii,j,s be income (or profits) that the self-employed i with skill s who works in sector
j receives. Similar to a wage worker, a self-employed worker has the unique endowment γi,s
which can be defined as:
γi,s = pii,j,s − w˜j,s. (6.8)
After the shock, a self-employed worker earns new profit pi′i,j,s. The new profits get updated
through two components: (i) w˜j,s which will be updated by the new average wage in the market,




j,s + γi,s(1 + θpi,j), (6.9)
= αj,sw¯s(1 + θws)µk(j),s + γi,s(1 + θpi,j), (6.10)
3The procedure here aims to be consistent with how the self-employed income is incorporated in the SAM
by TDRI using the wage imputation as mentioned in Chapter 3.
136
where θpi,j is the change in capital returns in sector j predicted by the simulation from the
CGE model.
It can be seen that, like wage workers, the change in income of the self-employed depends
on the change in average wage in the market (θws) and the sectoral premium (αj,s). However,
it also depends on the relative premium in the industry between the self-employed and the
wage worker (µk(j),s). In addition, the change in self-employed income also depends on their
endowment that will be updated by the new returns to capital in the sector (θpi,j). Subtracting
(6.8) from (6.10) and for simplicity, dropping s;
pi′i,j − pii,j =
{
αj(1 + θw)µk(j) − αjµk(j)
} · w¯ + θpi,jγi, (6.11)
= θw · αj · µk(j) · w¯ + θpi,j · γi. (6.12)
Unpaid family worker
By definition and as reported in the household survey, an unpaid family worker earns zero
income. Therefore, his income will not get updated.
6.2 Results
Once each individual income is updated, new household income can be calculated for poverty
analysis. Let Yh be the total income of household h. It is defined as the sum of the wage
income of its members whose job is a wage worker, profit income of its self-employed members,




wi,h · Ii,h(wi,h > 0) +
kpi∑
i=1





where I(·) is an indicator function. It equals to 1 if the argument (·) is true, 0 otherwise. kw is
the number of wage workers in a household and kpi the number of self-employed. (6.14) is per
capita household income, the welfare indicator that will be used for poverty and distribution
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analysis. n is the total number of household members (or the size of the household) which is
assumed to be fixed after trade liberalization.
Once each individual income is updated, new wages and new profits can be used to calculate




w′i,h · Ii,h(w′i,h > 0) +
kpi∑
i=1






Table 6.1 shows the simulation results on household income, household income per capita, and
other income-related characteristics of households with the updated income for all four simula-
tion scenarios. Descriptive statistics of households with the updated income from simulations
I to IV, and descriptive statistics by regions for the poor and the non-poor from simulations I
to IV are reported in Tables F.1 to F.12 in Appendix F.
Trade liberalization has a positive effect on household income. Average household income
and household income per capita increases after trade liberalization for all simulation scenarios.
The increase in household income ranges from 0.7125% to 1.449%, which is comparable to the
prediction from the CGE model (Table 4.10). The growth effect is highest under the full
liberalization scenario which is similar to the findings in the literature (Hertel and Winters
(2005)). Household income per capita also rises ranging from 0.6982% to 1.4205%. The
difference in percentage of the growth effect on household income and household income per
capita indicates that trade liberalization does not affect households in the same way. Some
households benefit from trade reform more than the other. It will be shown later that it is
household demographics and within-household labor force allocation that determines who wins
or loses from trade reform. Household income and household income per capita are also shown
for each region. Households in the South and the North regions are likely to gain the most
from trade liberalization. Since Bangkok households are expected to benefit the least from
trade reform, trade liberalization might be able to bridge the gap between the rich and the
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poor.4
Table 6.1 also shows the change of household income by different income types. Wage work-
ers benefit the most from trade liberalization, especially the wage workers in non-agricultural
sectors. This could be because the non-agricultural sectors employ more skilled workers and
their wage increases more after trade reform (0.7274% to 1.4565% for unskilled workers while
0.9764% to 2.0237% for skilled workers from Table 4.8). This is a good sign since wage income
is the main source of income for the majority of households in Thailand. An increase in wages
after trade reform is likely to benefit most Thai households. For the self-employed, those in
non-agricultural sectors benefit more from trade reform due to an expansion of output in man-
ufacturing and service sectors, which leads to an increase in capital returns in those sectors.5
From Table 6.1, non-farm profit income increases at a rate of 0.7804% to 1.6085% while farm
profit income increases 0.6717% to 1.3995%. An increase in farm profit income after trade
reform is due to an increase in income of rice farmers, the only type of farmers who fare better
under trade reform.
A few other income-related variables, such as the share of different income types in house-
hold income and household type classified by the major source of household income, are also
shown in the bottom of Table 6.1. As wage income increases more than other income types,
wages continue to be the main source of income for Thai households after trade reform; its
share is also increasing over time. Even though the non-farm profits rise at a higher percentage
than the farm profits, its share in household income is, on average, replaced by wage income
and farm profits. Again, this means that there must be a major increase in farm profits for
some subgroups such that their farm profit share is high, rising, and is taking over the non-farm
profit share on average (it will be shown later that such this subgroup is the poor).
4The fact that Bangkok households benefit the least from trade reform might be an odd result at first since
trade liberalization is expected to benefit urban households through a lower cost of food items, in which urban
households are the major demanders. However, it should be noted that the above argument is made based on
using consumption or expenditure as a welfare measure while the poverty analysis adopted here is based on









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables 6.2 and 6.3 show the simulation results on household income and other income-
related variables for the households who are considered poor and non-poor after trade reform.
The poor benefit from trade reforms with an increase in both household income and household
income per capita ranging from 0.3773% to 0.8475% for household income and from 0.2549%
to 0.6328% for household income per capita. The increase in household income per capita
causes the number of poor households to drop from 6,124 households in the sample to between
5,970 and 6,044 households (or 1.30% to 2.44%) depending on trade scenarios.6 The poor still
mostly live in the Northeast and the North region. In some partial (simulation II) and full
liberalization (simulations III and IV) scenarios, households in Bangkok, Central and Southern
regions are able to escape poverty and benefit from trade reform somewhat more than house-
holds in the North and Northeast as seen by the smaller share of the poor residing in Bangkok,
Central and Southern regions after trade reform. Table 6.2 also shows the characteristics of the
poor households after trade reform. The poor households have slightly older heads with lower
education than the original poor households. Their household members have lower education
compared to the original poor households (lower skill ratio). They are slightly bigger in size
and have higher dependency ratios than before, which again suggests that low education and
high dependency are the root causes of poverty in Thailand.
The poor benefit from trade liberalization through an increase in wage income, especially
from the agriculture-related activities (0.6338% to 1.5621%) and farm profits (0.873% to
2.6786%), which is likely due to the rice farmers. The fact that the poor still rely heavily
on income from farm profits is a potential hinderance to trade reforms lowering poverty.
Table 6.3 shows the similar statistics for the non-poor. Income of the non-poor increases
after trade reform at a slower rate than that of the poor; it ranges from 0.3449% to 0.7814%
for household income and 0.3062% to 0.7084% for household income per capita. This could
bridge the gap between the poor and the non-poor. The increase in non-poor household income
comes mainly from wage income and non-farm profits. Wage is still the main source of income
6Due to data limitation on consumption baskets used for poverty line calculation, this study assumes that
the poverty lines do not change.
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for the non-poor.7
7We observe a decrease in the average skill ratio for both household head and its members, and an increase
in average dependency ratio among the non-poor for all simulation scenarios. While this may seem troublesome,
it will be shown later that those new non-poor are a combination of the old non-poor and the old poor who are
able to cross the poverty line. That is, the old poor bring the average skill ratio down and raise the average
dependency ratio slightly.
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Table 6.2: Simulation results - Household income and household characteristics among the
poor
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
household income 2,777.86 2,788.34 0.3773% 2,788.30 0.3758% 2,801.93 0.8664% 2,801.40 0.8475%
household income per capita 666.92 668.62 0.2549% 668.73 0.2717% 671.11 0.6285% 671.14 0.6328%
Location (%)
urban 35.29 35.29 0.0135% 35.32 0.1046% 35.21 -0.2211% 35.24 -0.1456%
bkk 1.06 1.04 -1.7458% 1.04 -1.7939% 1.02 -3.7328% 1.02 -3.7978%
central 19.71 19.63 -0.3898% 19.64 -0.3553% 19.60 -0.565% 19.58 -0.6315%
north 24.30 24.30 0.0114% 24.29 -0.0382% 24.15 -0.5916% 24.15 -0.5892%
northeast 38.60 38.75 0.3876% 38.77 0.4236% 38.89 0.7571% 38.92 0.8197%
south 16.33 16.27 -0.3494% 16.26 -0.3989% 16.33 0.0151% 16.32 -0.0519%
Head’s characteristics
age 51.07 51.11 0.0897% 51.11 0.0763% 51.15 0.1609% 51.16 0.178%
male (%) 75.33 75.35 0.0334% 75.36 0.0497% 75.24 -0.1111% 75.24 -0.1113%
skill (%) 2.52 2.40 -4.5502% 2.40 -4.5975% 2.33 -7.4112% 2.31 -8.1391%
years of schooling 4.0188 4.0048 -0.3479% 4.0056 -0.3274% 3.9940 -0.6175% 3.9913 -0.6841%
Highest education completed (%)
no education 19.31 19.39 0.431% 19.38 0.3811% 19.47 0.8447% 19.47 0.8639%
lower elementary 65.86 65.90 0.067% 65.91 0.0676% 65.95 0.138% 65.97 0.1727%
upper elementary 8.79 8.81 0.2439% 8.81 0.194% 8.81 0.2923% 8.81 0.2252%
lower secondary 3.53 3.49 -0.9722% 3.51 -0.5524% 3.43 -2.6435% 3.43 -2.7087%
upper secondary 1.94 1.85 -4.5889% 1.85 -4.6363% 1.78 -8.6258% 1.77 -8.6871%
bachelor or higher 0.57 0.55 -4.4183% 0.55 -4.4656% 0.55 -3.2814% 0.54 -6.2759%
Working status (%)
self-employed workers 52.92 52.91 -0.0336% 52.93 0.0106% 53.07 0.2691% 53.08 0.2968%
wage workers 20.72 20.58 -0.7031% 20.57 -0.7523% 20.34 -1.8663% 20.30 -2.0129%
unpaid family workers 1.13 1.11 -1.5638% 1.13 -0.1447% 1.12 -0.3932% 1.12 -0.4597%
unemployed 25.23 25.41 0.7178% 25.38 0.6022% 25.48 0.9861% 25.49 1.0512%
Household’s characteristics
Demographic
household size 4.2067 4.2112 0.1069% 4.2108 0.0965% 4.2154 0.2064% 4.2148 0.191%
skill ratio (%) 3.77 3.72 -1.4559% 3.71 -1.5633% 3.67 -2.7695% 3.66 -3.0568%
dependency ratio (%) 86.03 86.27 0.2797% 86.25 0.262% 86.56 0.6185% 86.54 0.5998%
no. of children (age < 15) 1.3743 1.3776 0.2417% 1.3776 0.2401% 1.3831 0.6416% 1.3820 0.562%
no. of adults (age 15-60) 2.2792 2.2781 -0.0495% 2.2781 -0.0483% 2.2754 -0.169% 2.2754 -0.1698%
no. of elders (age > 60) 0.5532 0.5555 0.4165% 0.5551 0.3367% 0.5570 0.6721% 0.5574 0.756%
Household income (by income type)
wage income 913.70 915.02 0.1443% 915.52 0.1985% 911.87 -0.2004% 911.06 -0.2893%
wage income - farm 348.12 350.57 0.7024% 350.33 0.6338% 353.90 1.6588% 353.56 1.5621%
wage income - non-farm 565.58 564.46 -0.1992% 565.19 -0.0694% 557.98 -1.3448% 557.50 -1.4289%
farm profits 940.81 949.51 0.9247% 949.02 0.873% 965.75 2.6507% 966.01 2.6786%
non-farm profits 321.11 319.45 -0.5143% 319.45 -0.5163% 317.29 -1.1878% 317.18 -1.2217%
other income 602.24 604.36 0.3511% 604.31 0.3437% 607.02 0.793% 607.15 0.8152%
Income share (by type) (%)
wage share 29.44 29.35 -0.2936% 29.36 -0.264% 29.14 -1.0247% 29.11 -1.1062%
wage share - farm 13.73 13.75 0.1637% 13.74 0.0935% 13.79 0.4081% 13.77 0.3075%
wage share - non-farm 15.71 15.60 -0.6933% 15.62 -0.5765% 15.35 -2.2771% 15.34 -2.3419%
farm profit share 34.50 34.64 0.4017% 34.63 0.3683% 34.93 1.2376% 34.93 1.253%
non-farm profit share 9.07 8.99 -0.8083% 9.01 -0.6871% 8.91 -1.7508% 8.93 -1.5383%
other income share 26.99 27.01 0.0782% 27.00 0.0479% 27.02 0.1238% 27.02 0.1216%
Household type (%)
(from major source of income)
Wage household 30.03 29.86 -0.5554% 29.88 -0.4946% 29.51 -1.7155% 29.49 -1.7813%
Farm profit household 37.28 37.49 0.5747% 37.49 0.5691% 37.96 1.8157% 37.96 1.8373%
Non-farm profit household 9.47 9.40 -0.7234% 9.41 -0.5979% 9.28 -2.0188% 9.29 -1.9076%
Other income household 23.22 23.24 0.0907% 23.21 -0.0302% 23.25 0.1269% 23.25 0.1319%
N 6,124 6,041 -1.3553% 6,044 -1.3063% 5,970 -2.5147% 5,974 -2.4494%
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Table 6.3: Simulation results - Household income and household characteristics among the
non-poor
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
household income 15,005.91 15,057.67 0.3449% 15,059.84 0.3594% 15,120.11 0.761% 15,123.16 0.7814%
household income per capita 4,924.18 4,939.25 0.3062% 4,939.99 0.3211% 4,958.03 0.6875% 4,959.06 0.7084%
Location (%)
urban 61.78 61.66 -0.206% 61.65 -0.2166% 61.58 -0.3328% 61.58 -0.3378%
bkk 8.75 8.72 -0.3434% 8.72 -0.3263% 8.69 -0.6158% 8.69 -0.5932%
central 27.22 27.21 -0.0334% 27.21 -0.0373% 27.19 -0.1028% 27.20 -0.0801%
north 21.92 21.93 0.0471% 21.93 0.0643% 21.99 0.3179% 21.99 0.3148%
northeast 25.50 25.51 0.041% 25.51 0.0134% 25.52 0.0608% 25.51 0.0166%
south 16.61 16.63 0.1104% 16.64 0.1275% 16.61 -0.02% 16.61 0.0027%
Head’s characteristics
age 47.08 47.09 0.0065% 47.09 0.0101% 47.09 0.0148% 47.09 0.0066%
male (%) 72.71 72.72 0.0051% 72.71 -0.0013% 72.76 0.0706% 72.76 0.0699%
skill (%) 23.82 23.75 -0.2584% 23.76 -0.2413% 23.69 -0.5181% 23.70 -0.4715%
years of schooling 7.1556 7.1455 -0.1405% 7.1458 -0.137% 7.1365 -0.2665% 7.1381 -0.2438%
Highest education completed (%)
no education 7.52 7.55 0.3614% 7.55 0.3786% 7.57 0.6367% 7.57 0.5839%
lower elementary 49.00 49.06 0.1322% 49.06 0.126% 49.11 0.2387% 49.10 0.215%
upper elementary 8.87 8.86 -0.0876% 8.86 -0.0705% 8.86 -0.1062% 8.86 -0.0836%
lower secondary 10.80 10.77 -0.2097% 10.77 -0.2455% 10.76 -0.2967% 10.77 -0.274%
upper secondary 9.57 9.57 -0.0565% 9.57 -0.0394% 9.56 -0.1036% 9.57 -0.081%
bachelor or higher 14.24 14.19 -0.3941% 14.19 -0.377% 14.13 -0.7967% 14.14 -0.7341%
Working status (%)
self-employed workers 40.52 40.58 0.1603% 40.57 0.1352% 40.58 0.1489% 40.57 0.1296%
wage workers 40.58 40.54 -0.1081% 40.54 -0.091% 40.54 -0.1051% 40.55 -0.0683%
unpaid family workers 1.44 1.45 0.3186% 1.44 -0.0604% 1.44 -0.0861% 1.44 -0.0639%
unemployed 17.46 17.44 -0.147% 17.45 -0.0972% 17.45 -0.0943% 17.44 -0.1367%
Household’s characteristics
Demographic
household size 3.4603 3.4623 0.0574% 3.4623 0.0581% 3.4639 0.1037% 3.4640 0.1051%
skill ratio (%) 22.95 22.87 -0.3136% 22.88 -0.2932% 22.81 -0.5776% 22.82 -0.5425%
dependency ratio (%) 52.79 52.86 0.1412% 52.86 0.1403% 52.90 0.2093% 52.90 0.2051%
no. of children (age < 15) 0.7954 0.7970 0.201% 0.7969 0.1894% 0.7974 0.2612% 0.7977 0.2911%
no. of adults (age 15-60) 2.3007 2.3010 0.0125% 2.3010 0.0123% 2.3018 0.0487% 2.3018 0.0492%
no. of elders (age > 60) 0.3642 0.3643 0.0277% 0.3645 0.0605% 0.3646 0.1078% 0.3644 0.0525%
Household income (by income type)
wage income 7,393.31 7,430.64 0.5048% 7,432.29 0.5271% 7,475.65 1.1137% 7,478.78 1.156%
wage income - farm 284.10 287.03 1.0311% 287.06 1.042% 289.74 1.9826% 289.76 1.9894%
wage income - non-farm 7,109.21 7,143.60 0.4838% 7,145.22 0.5066% 7,185.92 1.079% 7,189.02 1.1227%
farm profits 1,473.31 1,480.11 0.4618% 1,480.10 0.4609% 1,485.20 0.8072% 1,484.70 0.7727%
non-farm profits 4,025.37 4,040.89 0.3857% 4,041.16 0.3922% 4,060.19 0.8651% 4,060.33 0.8686%
other income 2,113.92 2,106.03 -0.3735% 2,106.30 -0.3606% 2,099.06 -0.7032% 2,099.35 -0.6893%
Income share (by type) (%)
wage share 46.88 46.92 0.078% 46.92 0.0806% 47.01 0.2697% 47.03 0.301%
wage share - farm 3.99 4.04 1.2625% 4.04 1.2773% 4.08 2.273% 4.08 2.2838%
wage share - non-farm 42.90 42.88 -0.0321% 42.88 -0.0306% 42.93 0.0835% 42.95 0.1167%
farm profit share 13.10 13.21 0.8105% 13.21 0.8473% 13.25 1.1048% 13.25 1.1188%
non-farm profit share 21.91 21.87 -0.1947% 21.86 -0.2351% 21.84 -0.32% 21.83 -0.4006%
other income share 18.10 18.00 -0.5529% 18.00 -0.5376% 17.90 -1.1107% 17.90 -1.1045%
Household type (%)
(from major source of income)
Wage household 49.60 49.63 0.0671% 49.64 0.0843% 49.74 0.2823% 49.76 0.3281%
Farm profit household 13.31 13.41 0.7271% 13.41 0.7015% 13.43 0.833% 13.42 0.8133%
Non-farm profit household 22.55 22.50 -0.1954% 22.49 -0.2543% 22.48 -0.321% 22.45 -0.4245%
Other income household 14.54 14.45 -0.592% 14.46 -0.5356% 14.36 -1.2283% 14.36 -1.2058%
N 17,425 17,508 0.4763% 17,505 0.4591% 17,579 0.8838% 17,575 0.8608%
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6.2.2 Poverty measures
Table 6.4 show the headcount ratio (P0), the poverty gap (P1), and the severity of poverty
(P2) under four simulation scenarios. The poverty lines used to calculate the three measures
are the official lines described earlier in Chapter 2, which vary across regions and locations.
With an increase in income after trade reform, poverty decreases under all trade liberal-
ization scenarios. At the national level, the headcount ratio decreases from 0.2927 to 0.2884
(in simulation I and II), 0.2852 (in simulation III), and 0.2855 (in simulation IV). Trade lib-
eralization is able to take 76,000 to 132,000 households (or 320,000 to 554,000 people) out
of poverty depending on the simulation scenarios.8 Poverty decreases the most under the
full liberalization scenario, which is consistent with what was found earlier regarding house-
hold income. Poverty decreases in all regions, particularly in Bangkok, the Northern and the
Southern regions.
From the middle block of Table 6.4, we see that the poverty gap shows similar trends. Not
only does the number of the poor decrease, the extent to which their income falls below the
poverty line also decreases. From a policymaker’s point of view, this is a very positive effect
from trade liberalization since the amount of transfers needed to bring all of the poor just up
to the poverty line is less. The poverty severity measure shown in the last block of Table 6.4
also shows similar trends. Under all trade liberalization scenarios, poverty is less severe.
8The calculation is based on the household weight and size reported in the household survey.
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Table 6.4: Simulation results - Poverty measures
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Poverty headcount (P0)
Overall 0.2927 0.2884 -1.4648% 0.2884 -1.4602% 0.2852 -2.5427% 0.2855 -2.4525%
Bangkok 0.0398 0.0377 -5.2491% 0.0377 -5.2491% 0.0368 -7.5519% 0.0368 -7.5519%
Central 0.2030 0.2004 -1.2701% 0.2004 -1.2872% 0.1972 -2.8319% 0.1972 -2.8319%
North 0.3149 0.3096 -1.7004% 0.3096 -1.7004% 0.3045 -3.3002% 0.3046 -3.2865%
Northeast 0.4320 0.4275 -1.0247% 0.4276 -1.0095% 0.4242 -1.8035% 0.4250 -1.6216%
South 0.2981 0.2908 -2.4351% 0.2908 -2.4351% 0.2890 -3.0315% 0.2890 -3.0315%
Poverty gap (P1)
Overall 0.1152 0.1132 -1.6954% 0.1133 -1.6791% 0.1113 -3.3833% 0.1113 -3.3507%
Bangkok 0.0119 0.0116 -2.2897% 0.0116 -2.2292% 0.0114 -4.219% 0.0114 -4.0955%
Central 0.0760 0.0745 -2.0132% 0.0745 -1.9839% 0.0730 -3.9967% 0.0731 -3.9408%
North 0.1180 0.1155 -2.0962% 0.1155 -2.0784% 0.1130 -4.1625% 0.1131 -4.1261%
Northeast 0.1778 0.1755 -1.3029% 0.1755 -1.2885% 0.1732 -2.6318% 0.1732 -2.6032%
South 0.1172 0.1146 -2.15% 0.1146 -2.1474% 0.1122 -4.2579% 0.1122 -4.2501%
Severity of poverty (P2)
Overall 0.0628 0.0615 -2.1503% 0.0615 -2.1428% 0.0601 -4.2803% 0.0601 -4.2645%
Bangkok 0.0063 0.0061 -2.2873% 0.0061 -2.2171% 0.0060 -4.5523% 0.0060 -4.4135%
Central 0.0413 0.0403 -2.5113% 0.0403 -2.4992% 0.0393 -4.9318% 0.0393 -4.9052%
North 0.0624 0.0608 -2.5992% 0.0608 -2.5907% 0.0592 -5.1588% 0.0592 -5.1418%
Northeast 0.0985 0.0969 -1.6798% 0.0969 -1.6699% 0.0952 -3.3776% 0.0952 -3.3586%
South 0.0634 0.0616 -2.8753% 0.0616 -2.8884% 0.0598 -5.6901% 0.0598 -5.7112%
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6.2.3 Inequality measures
As shown earlier in Table 6.1, households in the North and the South regions are expected to
benefit the most from trade reform, while Bangkok benefits the least. This causes a positive
effect on income distribution since the majority of the poor are in the Northeast, the North,
and the South regions. In addition, the income of the poor increases at a higher rate than
that of the non-poor after trade reform, which yields an improvement in income inequality.
This conclusion is confirmed by inequality measures shown in Table 6.5 which reports a few
important inequality measures: the Gini coefficient, the coefficient of variation, and three
members of the Generalized Entropy Class of inequality indices, GE(φ). A higher Gini index
means a more unequal distribution in a country. It ranges from zero (when everyone has
the same income) to 100% (when the richest person has all the income). The coefficient of
variation is defined as the ratio of the standard deviation to the mean. A higher coefficient
of variation means a higher dispersion of income. For the class of Generalized Entropy of
inequality indices, GE(0), also known as the mean log deviation or the Theil-L index, is more
sensitive to the bottom of the distribution; GE(1), also known as the Theil-T index, is roughly
neutral; and GE(2) which is half of the square of the coefficient of variation, is more sensitive
to inequality in higher incomes.
Income distribution improves after trade liberalization under all scenarios and it is true
for all inequality measures. More liberalized trade will not only alleviate poverty but will also
yield a more equal distribution of income for Thailand, which is a very encouraging result.
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Table 6.5: Simulation results - Inequality measures
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Gini coefficient
Overall 0.5519 0.5513 -0.1262% 0.5513 -0.1175% 0.5506 -0.2533% 0.5506 -0.2363%
Bangkok 0.4185 0.4179 -0.1477% 0.4179 -0.1375% 0.4173 -0.2971% 0.4174 -0.2769%
Central 0.4911 0.4904 -0.1417% 0.4904 -0.1321% 0.4897 -0.2837% 0.4898 -0.2649%
North 0.5225 0.5216 -0.177% 0.5217 -0.1661% 0.5207 -0.3547% 0.5208 -0.3334%
Northeast 0.5442 0.5437 -0.0933% 0.5438 -0.0853% 0.5432 -0.188% 0.5433 -0.1724%
South 0.5411 0.5399 -0.2231% 0.5399 -0.2196% 0.5387 -0.443% 0.5388 -0.4359%
Coefficient of variation
Overall 1.5764 1.5729 -0.2216% 1.5731 -0.2039% 1.5693 -0.4478% 1.5699 -0.413%
Bangkok 1.0085 1.0066 -0.1882% 1.0067 -0.1748% 1.0046 -0.3818% 1.0049 -0.3553%
Central 1.2631 1.2592 -0.3039% 1.2593 -0.2951% 1.2554 -0.6078% 1.2556 -0.5904%
North 1.6420 1.6383 -0.2291% 1.6389 -0.1918% 1.6343 -0.4699% 1.6355 -0.3968%
Northeast 2.0160 2.0144 -0.0766% 2.0152 -0.0391% 2.0127 -0.1637% 2.0142 -0.0905%
South 1.7611 1.7531 -0.4552% 1.7530 -0.4629% 1.7452 -0.9046% 1.7449 -0.9195%
Mean log deviation (GE(0))
Overall 0.5700 0.5678 -0.3961% 0.5678 -0.3823% 0.5656 -0.7803% 0.5657 -0.7527%
Bangkok 0.3021 0.3011 -0.3481% 0.3012 -0.3235% 0.3001 -0.687% 0.3002 -0.6382%
Central 0.4467 0.4446 -0.4701% 0.4447 -0.4557% 0.4426 -0.9119% 0.4428 -0.8823%
North 0.4903 0.4877 -0.5133% 0.4878 -0.4973% 0.4853 -1.0133% 0.4854 -0.9814%
Northeast 0.5330 0.5315 -0.2954% 0.5315 -0.2829% 0.5299 -0.5881% 0.5300 -0.5635%
South 0.5344 0.5308 -0.6774% 0.5308 -0.6774% 0.5274 -1.3205% 0.5274 -1.3183%
Theil index (GE(1))
Overall 0.5864 0.5846 -0.3059% 0.5848 -0.2859% 0.5828 -0.6143% 0.5831 -0.5751%
Bangkok 0.3245 0.3235 -0.3212% 0.3236 -0.3009% 0.3224 -0.6478% 0.3226 -0.608%
Central 0.4517 0.4500 -0.3647% 0.4501 -0.3464% 0.4484 -0.7278% 0.4485 -0.6917%
North 0.5423 0.5403 -0.377% 0.5405 -0.3461% 0.5382 -0.7589% 0.5386 -0.6985%
Northeast 0.6225 0.6214 -0.1812% 0.6215 -0.1551% 0.6202 -0.3679% 0.6205 -0.3169%
South 0.6008 0.5976 -0.5312% 0.5976 -0.5277% 0.5944 -1.0545% 0.5945 -1.0472%
GE(2)
Overall 1.2424 1.2369 -0.4427% 1.2373 -0.4074% 1.2313 -0.8937% 1.2322 -0.8243%
Bangkok 0.5082 0.5063 -0.3761% 0.5064 -0.3493% 0.5043 -0.7621% 0.5046 -0.7095%
Central 0.7975 0.7927 -0.6069% 0.7928 -0.5894% 0.7879 -1.212% 0.7881 -1.1773%
North 1.3479 1.3417 -0.4577% 1.3427 -0.3831% 1.3352 -0.9377% 1.3372 -0.7921%
Northeast 2.0318 2.0287 -0.1533% 2.0302 -0.0783% 2.0251 -0.3272% 2.0281 -0.1809%
South 1.5504 1.5363 -0.9082% 1.5361 -0.9236% 1.5225 -1.8011% 1.5220 -1.8305%
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6.2.4 Poverty status before and after trade liberalization
We have found that household income increases and income inequality decreases in all trade
liberalization scenarios, which would seem to be a uniformly positive result. However, aggre-
gate measures only provide a broad picture of the growth-poverty relationship. As Lokshin
and Ravallion (2000) pointed out, a small change in poverty headcount index could be asso-
ciated with a large proportion of the population falling into poverty, while a slightly smaller
population escaping poverty. Therefore, it is important to look beyond the averages. We found
earlier that the effects of trade liberalization on households depend on their demographics and
within-household labor force allocation. Even though income is rising and poverty is reducing,
it is possible that trade reform could hurt some households more than the others and push
them into poverty. Such questions cannot be answered by looking at the aggregate poverty
and inequality measures.
To look more closely at who wins or who loses from trade liberalization, I break the sample
into 4 groups according to their poverty status before and after trade reform: (i) the “poor -
poor” group consists of those households that were poor both before and after trade reforms;
(ii) the “poor - non-poor” group consists of the poor who escape poverty following trade reform;
(iii) the “non-poor - poor” group consists of those who fall into poverty only after trade reform;
and (iv) the “non-poor - non-poor” group consists of those who were not poor either before or
after the tariff reduction.
Table 6.6 shows the allocation of households by poverty status before and after trade re-
form. For all simulation scenarios, none of the before non-poor households fall into poverty. In
addition, a small number of households (0.34 to 0.65 percent of households or 80 to 154 house-
holds in the sample) are able to escape poverty due to trade reform. This could correspond to
a significant number of the roughly 56,000 to 107,800 households in Thailand.
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Table 6.6: Simulation results - Allocation of household by poverty status before and after trade
liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor Total N
SIM I
Overall 25.65 0.35 - 73.99 100 23,549
Bangkok 3.96 0.13 - 95.91 100 1,589
Central 19.93 0.35 - 79.71 100 5,950
North 27.66 0.38 - 71.96 100 5,307
Northeast 34.39 0.34 - 65.28 100 6,808
South 25.24 0.44 - 74.33 100 3,895
SIM II
Overall 25.67 0.34 - 73.99 100 23,549
Bangkok 3.96 0.13 - 95.91 100 1,589
Central 19.95 0.34 - 79.71 100 5,950
North 27.66 0.38 - 71.96 100 5,307
Northeast 34.42 0.31 - 65.28 100 6,808
South 25.24 0.44 - 74.33 100 3,895
SIM III
Overall 25.35 0.65 - 73.99 100 23,549
Bangkok 3.84 0.25 - 95.91 100 1,589
Central 19.66 0.62 - 79.71 100 5,950
North 27.17 0.87 - 71.96 100 5,307
Northeast 34.11 0.62 - 65.28 100 6,808
South 25.03 0.64 - 74.33 100 3,895
SIM IV
Overall 25.37 0.64 - 73.99 100 23,549
Bangkok 3.84 0.25 - 95.91 100 1,589
Central 19.66 0.62 - 79.71 100 5,950
North 27.19 0.85 - 71.96 100 5,307
Northeast 34.15 0.57 - 65.28 100 6,808
South 25.03 0.64 - 74.33 100 3,895
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One may naturally ask: if some of the poor are able to benefit from trade liberalization
such that it takes them out of poverty, what prevents the rest of the poor from achieving the
same outcome? What are the unique characteristics that separate the “poor - non-poor” from
the “poor - poor”? Tables 6.7 - 6.10 shows the characteristics of households in each group
before and after trade reforms for simulations I to IV, respectively. Not only does trade reform
take them out of poverty, the “poor - non-poor” experience the highest change in their income
(3.48%), followed by the “poor - poor” (2.19%) and the “non-poor - non-poor” groups (1.4%).9
A comparison of household income and household income per capita before trade reform
of the “poor - non-poor” with those of the “poor - poor” provides some insights about the new
non-poor. They were the poor households who were doing better than the average poor (they
were at the upper end of the distribution among the poor). Their average household income
before trade reform was 4,234.10 baht (or 1,088.93 baht per capita) compared to 2,777.86 baht
(or 666.92 per capita) for the average poor (from Table 7.2).
Looking further into each of the household characteristics between the two groups, we find
that the education of household members, household demographics (such as household size and
dependency ratio) and labor force allocation within the household are important attributes
that differentiate those who do and those who do not escape poverty. The “poor - non-poor”
have lower dependency ratio (65.48 percent compared to 86.54 percent of the “poor - poor”).
The skill ratio of the “poor - non-poor” is 8.36 percent while it is only 3.66 percent for the “poor
- poor”. This means that the “poor - non-poor” are households with a higher share of educated
members, whose income increases through a larger increase in skilled wage after trade reform.
In addition, they are households whose members work primarily as a wage worker (especially
in non-agricultural sectors) and derive the main source of their household income from wages.
This can be seen by their wage share, which is as high as 50 percent (higher than that of a
typical non-poor) while the wage share of the “poor - poor” is only 28.90 percent. Thus, the
formal labor market proves to be a significant channel through which trade liberalization takes
the poor out of poverty. With that, how household allocates its members into different types
9The results and the conclusion from simulation I to III are similar to simulation IV. The discussion here is
based on the result from simulation IV, the full trade liberalization scenario.
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of work is thus important for them to escape poverty.
Table 6.7: Simulation results (SIM I) - Household characteristics by poverty status before and
after trade liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor




Overall 3.72 7.77 - 22.95
Bangkok 12.57 12.50 - 35.91
Central 4.45 8.74 - 20.28
North 2.66 6.30 - 19.88
Northeast 3.23 3.77 - 23.91
South 4.98 13.14 - 23.06
dependency ratio (%)
Overall 86.27 68.51 - 52.79
Bangkok 79.42 16.67 - 37.59
Central 84.51 81.35 - 53.67
North 79.10 64.58 - 52.39
Northeast 84.77 71.74 - 55.04
South 103.10 59.02 - 56.42
Household income
household income
Overall 2,757.69 2,788.34 1.11% 4,245.78 4,312.96 1.58% - 15,005.91 15,108.85 0.69%
Bangkok 4,523.44 4,560.67 0.82% 5,611.50 5,742.16 2.33% - 23,906.64 24,052.76 0.61%
Central 2,936.59 2,969.46 1.12% 4,718.67 4,779.69 1.29% - 15,041.59 15,140.98 0.66%
North 2,499.35 2,530.55 1.25% 3,681.80 3,746.20 1.75% - 13,040.83 13,134.08 0.72%
Northeast 2,670.33 2,695.13 0.93% 4,250.48 4,305.34 1.29% - 14,374.31 14,476.28 0.71%
South 3,022.53 3,063.19 1.35% 4,158.12 4,245.37 2.1% - 13,823.73 13,923.99 0.73%
household income per capita
Overall 661.06 668.62 1.14% 1,093.11 1,111.58 1.69% - 4,924.18 4,957.49 0.68%
Bangkok 1,104.83 1,114.61 0.89% 1,604.88 1,641.74 2.3% - 7,722.02 7,768.60 0.6%
Central 748.61 756.97 1.12% 1,208.12 1,224.91 1.39% - 4,871.65 4,903.79 0.66%
North 667.70 676.25 1.28% 1,023.73 1,043.89 1.97% - 4,463.27 4,494.34 0.7%
Northeast 602.99 608.75 0.96% 1,027.82 1,041.42 1.32% - 4,646.34 4,678.68 0.7%
South 655.37 664.60 1.41% 1,060.80 1,083.75 2.16% - 4,571.90 4,604.58 0.71%
Income share (by type) (%)
wage share 29.24 29.35 0.37% 43.71 43.83 0.28% - 46.88 46.94 0.11%
wage share - farm 13.73 13.75 0.21% 14.16 14.15 -0.07% - 3.99 3.99 0.05%
wage share - nfarm 15.52 15.60 0.52% 29.55 29.69 0.45% - 42.90 42.95 0.11%
farm profits share 34.55 34.64 0.27% 31.30 31.44 0.42% - 13.10 13.12 0.15%
non-farm profit share 9.01 8.99 -0.2% 13.06 13.00 -0.47% - 21.91 21.91 0%
other income share 27.20 27.01 -0.68% 11.92 11.73 -1.62% - 18.10 18.03 -0.39%
Household type (%)
(from major source of income)
Wage household 29.83 29.86 0.11% 44.58 45.78 2.7% - 49.60 49.65 0.1%
Farm profit household 37.36 37.49 0.35% 31.33 31.33 0% - 13.31 13.33 0.09%
Non-farm profit household 9.40 9.40 0% 14.46 14.46 0% - 22.55 22.54 -0.03%
Other income household 23.41 23.24 -0.71% 9.64 8.43 -12.5% - 14.54 14.48 -0.39%
N 6,041 83 - 17,425
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Table 6.8: Simulation results (SIM II) - Household characteristics by poverty status before
and after trade liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor




Overall 3.71 8.22 - 22.95
Bangkok 12.57 12.50 - 35.91
Central 4.42 10.85 - 20.28
North 2.66 6.30 - 19.88
Northeast 3.24 3.17 - 23.91
South 4.98 13.14 - 23.06
dependency ratio (%)
Overall 86.25 69.00 - 52.79
Bangkok 79.42 16.67 - 37.59
Central 84.53 80.42 - 53.67
North 79.10 64.58 - 52.39
Northeast 84.72 75.40 - 55.04
South 103.10 59.02 - 56.42
Household income
household income
Overall 2,758.22 2,788.30 1.09% 4,261.45 4,330.25 1.61% - 15,005.91 15,109.10 0.69%
Bangkok 4,523.44 4,559.27 0.79% 5,611.50 5,740.04 2.29% - 23,906.64 24,055.13 0.62%
Central 2,935.51 2,967.51 1.09% 4,872.25 4,942.64 1.44% - 15,041.59 15,140.61 0.66%
North 2,499.35 2,529.94 1.22% 3,681.80 3,746.02 1.74% - 13,040.83 13,134.04 0.71%
Northeast 2,672.25 2,696.59 0.91% 4,186.86 4,237.30 1.2% - 14,374.31 14,477.07 0.71%
South 3,022.53 3,062.81 1.33% 4,158.12 4,246.07 2.12% - 13,823.73 13,923.72 0.72%
household income per capita
Overall 661.31 668.73 1.12% 1,090.68 1,109.49 1.72% - 4,924.18 4,957.57 0.68%
Bangkok 1,104.83 1,114.35 0.86% 1,604.88 1,641.13 2.26% - 7,722.02 7,769.20 0.61%
Central 749.06 757.22 1.09% 1,204.24 1,222.55 1.52% - 4,871.65 4,903.72 0.66%
North 667.70 676.10 1.26% 1,023.73 1,043.84 1.97% - 4,463.27 4,494.28 0.69%
Northeast 603.41 609.06 0.94% 1,021.51 1,034.41 1.26% - 4,646.34 4,678.97 0.7%
South 655.37 664.54 1.4% 1,060.80 1,083.88 2.18% - 4,571.90 4,604.53 0.71%
Income share (by type) (%)
wage share 29.25 29.36 0.37% 43.44 43.55 0.25% - 46.88 46.94 0.11%
wage share - farm 13.72 13.74 0.19% 14.69 14.67 -0.09% - 3.99 3.99 0.05%
wage share - nfarm 15.54 15.62 0.53% 28.75 28.88 0.43% - 42.90 42.95 0.12%
farm profits share 34.53 34.63 0.3% 32.76 32.93 0.52% - 13.10 13.12 0.16%
non-farm profit share 9.03 9.01 -0.29% 11.81 11.73 -0.69% - 21.91 21.91 -0.02%
other income share 27.19 27.00 -0.68% 11.98 11.79 -1.64% - 18.10 18.03 -0.38%
Household type (%)
(from major source of income)
Wage household 29.83 29.88 0.17% 45.00 46.25 2.78% - 49.60 49.66 0.12%
Farm profit household 37.34 37.49 0.4% 32.50 32.50 0% - 13.31 13.32 0.04%
Non-farm profit household 9.43 9.41 -0.18% 12.50 12.50 0% - 22.55 22.54 -0.05%
Other income household 23.40 23.21 -0.78% 10.00 8.75 -12.5% - 14.54 14.48 -0.36%
N 6,044 80 - 17,425
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Table 6.9: Simulation results (SIM III) - Household characteristics by poverty status before
and after trade liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor




Overall 3.67 7.82 - 22.95
Bangkok 12.03 20.83 - 35.91
Central 4.29 12.10 - 20.28
North 2.63 5.19 - 19.88
Northeast 3.23 3.36 - 23.91
South 4.95 11.73 - 23.06
dependency ratio (%)
Overall 86.56 65.40 - 52.79
Bangkok 79.56 45.83 - 37.59
Central 85.17 62.03 - 53.67
North 79.16 70.83 - 52.39
Northeast 84.97 66.23 - 55.04
South 103.39 62.13 - 56.42
Household income
household income
Overall 2,740.69 2,801.93 2.23% 4,218.91 4,364.51 3.45% - 15,005.91 15,215.16 1.39%
Bangkok 4,487.51 4,561.34 1.65% 5,615.50 5,820.94 3.66% - 23,906.64 24,203.09 1.24%
Central 2,913.94 2,978.37 2.21% 4,664.49 4,840.64 3.78% - 15,041.59 15,243.90 1.35%
North 2,475.23 2,537.38 2.51% 3,769.52 3,903.83 3.56% - 13,040.83 13,230.37 1.45%
Northeast 2,658.04 2,708.11 1.88% 4,215.45 4,326.92 2.64% - 14,374.31 14,581.33 1.44%
South 3,012.94 3,094.83 2.72% 4,168.68 4,337.61 4.05% - 13,823.73 14,027.86 1.48%
household income per capita
Overall 656.03 671.11 2.3% 1,089.20 1,127.52 3.52% - 4,924.18 4,991.88 1.37%
Bangkok 1,088.37 1,107.73 1.78% 1,605.92 1,662.66 3.53% - 7,722.02 7,816.58 1.22%
Central 743.07 759.51 2.21% 1,184.66 1,229.26 3.77% - 4,871.65 4,937.04 1.34%
North 660.67 677.71 2.58% 1,043.05 1,081.47 3.68% - 4,463.27 4,526.43 1.42%
Northeast 599.55 611.17 1.94% 1,026.13 1,053.48 2.67% - 4,646.34 4,711.99 1.41%
South 652.17 670.69 2.84% 1,056.11 1,100.47 4.2% - 4,571.90 4,638.40 1.45%
Income share (by type) (%)
wage share 28.92 29.14 0.75% 49.50 49.71 0.42% - 46.88 46.99 0.22%
wage share - farm 13.73 13.79 0.43% 13.84 13.82 -0.13% - 3.99 3.99 0.11%
wage share - nfarm 15.19 15.35 1.03% 35.66 35.89 0.64% - 42.90 43.00 0.23%
farm profits share 34.75 34.93 0.53% 25.04 25.30 1.04% - 13.10 13.14 0.29%
non-farm profit share 8.94 8.91 -0.36% 13.98 13.83 -1.03% - 21.91 21.91 0%
other income share 27.39 27.02 -1.34% 11.48 11.15 -2.85% - 18.10 17.96 -0.78%
Household type (%)
(from major source of income)
Wage household 29.41 29.51 0.34% 53.90 55.19 2.41% - 49.60 49.69 0.19%
Farm profit household 37.67 37.96 0.76% 22.08 22.08 0% - 13.31 13.35 0.26%
Non-farm profit household 9.31 9.28 -0.36% 15.58 14.94 -4.17% - 22.55 22.54 -0.03%
Other income household 23.60 23.25 -1.49% 8.44 7.79 -7.69% - 14.54 14.42 -0.83%
N 5,970 154 - 17,425
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Table 6.10: Simulation results (SIM IV) - Household characteristics by poverty status before
and after trade liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor




Overall 3.66 8.36 - 22.95
Bangkok 12.03 20.83 - 35.91
Central 4.29 12.10 - 20.28
North 2.60 6.41 - 19.88
Northeast 3.23 3.61 - 23.91
South 4.95 11.73 - 23.06
dependency ratio (%)
Overall 86.54 65.48 - 52.79
Bangkok 79.56 45.83 - 37.59
Central 85.17 62.03 - 53.67
North 79.23 68.70 - 52.39
Northeast 84.90 69.19 - 55.04
South 103.39 62.13 - 56.42
Household income
household income
Overall 2,741.30 2,801.40 2.19% 4,234.10 4,381.55 3.48% - 15,005.91 15,215.62 1.4%
Bangkok 4,487.51 4,558.40 1.58% 5,615.50 5,820.06 3.64% - 23,906.64 24,207.70 1.26%
Central 2,913.94 2,976.95 2.16% 4,664.49 4,838.91 3.74% - 15,041.59 15,243.13 1.34%
North 2,477.36 2,538.21 2.46% 3,729.91 3,867.51 3.69% - 13,040.83 13,230.26 1.45%
Northeast 2,658.50 2,707.59 1.85% 4,307.80 4,420.60 2.62% - 14,374.31 14,582.85 1.45%
South 3,012.94 3,094.05 2.69% 4,168.68 4,338.85 4.08% - 13,823.73 14,027.29 1.47%
household income per capita
Overall 656.32 671.14 2.26% 1,088.93 1,127.72 3.56% - 4,924.18 4,992.04 1.38%
Bangkok 1,088.37 1,107.18 1.73% 1,605.92 1,662.35 3.51% - 7,722.02 7,817.73 1.24%
Central 743.07 759.13 2.16% 1,184.66 1,228.96 3.74% - 4,871.65 4,936.89 1.34%
North 661.17 677.88 2.53% 1,035.26 1,074.80 3.82% - 4,463.27 4,526.31 1.41%
Northeast 600.07 611.47 1.9% 1,028.06 1,055.17 2.64% - 4,646.34 4,712.55 1.43%
South 652.17 670.56 2.82% 1,056.11 1,100.77 4.23% - 4,571.90 4,638.30 1.45%
Income share (by type) (%)
wage share 28.90 29.11 0.74% 50.87 51.05 0.36% - 46.88 46.99 0.23%
wage share - farm 13.72 13.77 0.39% 14.18 14.15 -0.2% - 3.99 3.99 0.11%
wage share - nfarm 15.18 15.34 1.05% 36.69 36.90 0.58% - 42.90 43.00 0.24%
farm profits share 34.73 34.93 0.58% 25.29 25.58 1.16% - 13.10 13.14 0.31%
non-farm profit share 8.98 8.93 -0.53% 12.74 12.59 -1.22% - 21.91 21.90 -0.04%
other income share 27.39 27.02 -1.34% 11.10 10.78 -2.9% - 18.10 17.96 -0.77%
Household type (%)
(from major source of income)
Wage household 29.39 29.49 0.34% 55.33 56.67 2.41% - 49.60 49.70 0.21%
Farm profit household 37.66 37.96 0.8% 22.00 22.00 0% - 13.31 13.35 0.26%
Non-farm profit household 9.36 9.29 -0.72% 14.00 13.33 -4.76% - 22.55 22.53 -0.08%
Other income household 23.59 23.25 -1.42% 8.67 8.00 -7.69% - 14.54 14.42 -0.83%
N 5,974 150 - 17,425
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6.2.5 Winners and losers from the trade liberalization
The analysis of the previous section suggests that no one suffers from trade reform. None
of the non-poor fall below the poverty line after trade liberalization. In addition, some of
the poor are able to escape poverty. However, such a conclusion overlooks what could have
taken place within the “poor - poor” and the “non-poor - non-poor” groups. Even though
they remain in the same poverty category as before, some households from those groups might
find their income decreasing after trade reform. From the policymaker’s prospective, it is
worth examining whom the policy is hurting so that additional policies can be implemented
to mitigate such adverse outcomes.
I break the sample further within each of the four poverty status groups into two subgroups:
the “winners” and the “losers”. The winners are those whose household income per capita
increases (or at least stay the same) after trade reform, while the losers are those for whom
household income declines.
Table 6.11 shows the allocation of households by poverty status and by households of
who wins or loses from trade reform for all four simulation scenarios. Not all households are
benefiting from trade reforms. The percentage of those losing after trade reforms ranges from
0.37% to 0.59% depending on trade reform scenarios. Even though the number seems small,
it could represent approximately 60,992 to 97,257 Thai households. Simulation scenarios with
fixed government saving (simulations II and IV) see a higher percentage of losers (0.59% from
simulation II compared to 0.39% from simulation I, or 0.56% from simulation IV compared
to 0.37% from simulation III). Full trade liberalization is more favorable than the partial
liberalization.
Tables 6.12 to 6.15 examine household characteristics that separate the winners from the
losers for simulations I to IV, respectively.
1. The “poor - poor” group
The losing poor households are those who were at the lower end of the distribution among
the poor. The average household income before trade reforms of the losers are found to be
2,077.91 baht (or 542.04 baht per capita) while it is 2,741.30 baht (or 656.32 baht per capita)
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Table 6.11: Simulation results - Distribution of households by poverty status and households
who win or lose from trade liberalization
After trade liberalization
Winner (%) Loser (%) N
SIM I
Poor - Poor 99.49 0.51 6,041
Poor - Non-poor 100.00 0.00 83
Non-poor - Non-poor 99.64 0.36 17,425
Total 99.61 0.39 23,549
SIM II
Poor - Poor 99.27 0.73 6,044
Poor - Non-poor 100.00 0.00 80
Non-poor - Non-poor 99.45 0.55 17,425
Total 99.41 0.59 23,549
SIM III
Poor - Poor 99.50 0.50 5,970
Poor - Non-poor 100.00 0.00 154
Non-poor - Non-poor 99.67 0.33 17,425
Total 99.63 0.37 23,549
SIM IV
Poor - Poor 99.25 0.75 5,974
Poor - Non-poor 100.00 0.00 150
Non-poor - Non-poor 99.49 0.51 17,425
Total 99.44 0.56 23,549
for the average poor (see Table 6.10).10 The fact that the income of the poor households who
were at the lower end of the distribution is decreasing can be troublesome in terms of poverty
alleviation and income distribution. Even though they are only a small fraction of households
in a survey (between 30 to 45 households depending on the simulation scenarios), they could
represent approximately between 20,895 to 31,364 real Thai households. What we found here
is hidden under the aggregate poverty measures (such as poverty gap and severity of poverty
measure) and inequality measures which shows that the depth of poverty is less severe and
income distribution is improving.
The losers are the poor households with lower skill ratios (3.41 percent for the losers
compared to 3.66 percent for the winners, from simulation IV).11 However, there is no clear
explanation as to why a household’s dependency on working adults among the losers is found
10The results and the conclusions from simulation I to III are similar to simulation IV. The discussion here
is based on the result from simulation IV, the full trade liberalization scenario.
11Results from simulation I and III, however, see a slightly higher skill ratio of the losers than the winners.
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to be less than the winners. The losers are those households who primarily rely for their
income on non-farm profits (69.18 percent compared to 8.52 percent of the winners) and their
wage share is very low (0.24 percent compared to 29.12 percent of the winners). Most of them
are non-farm profit households (62.22 percent compared to 8.96 percent for the winners). It
is possible that the decline in non-farm profits is due to the fact that households allocate
their members into self-employed work in the food processing industry, which is the only non-
agricultural sector which experiences a drop in output and capital returns. However, such a
decline in non-farm profits is partly compensated by an increase in agricultural wage income.
An interesting point to note is that all poor households in Bangkok find their income increasing
after trade reforms for all scenarios.
2. The “non-poor - non-poor” group
The losing non-poor households turn out to be those who were at the upper end of the
distribution. Their average household income before trade reforms is found to be 34,016.80
baht (or 8,685.84 baht per capita) while that of the average non-poor households is 15,005.91
baht (or 4,924.18 baht per capita). Like the losing poor, the losing non-poor are also non-
farm profit households and lose their income through the decline in capital returns in non-
agricultural sectors, likely to be the food processing industry. None of the losing households at















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The results from the first approach show that trade liberalization increases the average house-
hold income and household income per capita under all trade scenarios and for the poor and
the non-poor. As a result, poverty is found to be reduced. The impact on income and poverty
is found to be greater under full liberalization. With a higher percentage increase in household
income of the poor households than that of the non-poor, income distribution improves after
trade reform. However, aggregate inequality measures overlook some important information
regarding the effects of trade liberalization. By breaking the sample into small groups based
on their poverty status before and after trade liberalization, we found that in terms of poverty
incidence, trade reforms are desirable. None of the non-poor households before trade reform
fall back below the poverty line. In addition, free trade allows some poor households before
trade reform to escape poverty.
The new non-poor households, who benefit from trade reform, are those who were at the
upper end among the poor. It could be that they are right below the poverty line and, with
growth effect of trade liberalization, are able to move across the poverty line. It also seems
that the new non-poor are the households with a high share of educated members and a
low dependency ratio. They are the households who allocate the majority of their working
members into wage works.
By further breaking the sample into small groups based on whether the household wins
or loses from trade reform, we found that there are some households who are hurt by trade
liberalization. In the first approach in which labor is not allowed to move across sectors, the
losing poor and the losing non-poor are those whose income declines through a loss in non-farm
profits, which is likely to be come from a decline in returns in food processing industry.
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Chapter 7
A Macro-Micro Model with Endogenous
Occupational Choice
7.1 Methodology framework
The drawback of the approach in the previous chapter is the strict assumption that labor
remains in the same sector after trade reforms. As found in Chapter 4, employment in agricul-
tural sectors contracts while that in manufacturing and service sectors expands. The updating
process of individual income from the previous section does not take into account such real-
location of labor. Labor reallocation between sectors is found to be the main engine affecting
growth and the evolution of the income distribution (Bourguignon (1990) and Cogneau and
Robilliard (2007)). Therefore, in this chapter, we relax the assumption of exogenous occupa-
tional choice and allow labor to reallocate after trade reforms. By taking into account changes
in occupations, the model allows the labor allocations in the microsimulation model to match
those predicted by the CGE simulations. It is an important source of actual changes in the
distribution of income that is missing in the first approach.
The approach still follows the macro-micro approach by combining a CGE model with
household survey data. The updating process of individual income (i.e. wage and profits)
is similar to that in Chapter 6 except that workers can now change jobs after trade reform
(j′ 6= j). The following additional assumptions are made:
1. Workers can move between sectors (j′ 6= j) after trade shock. The labor that moves will
lose the sectoral premium he/she used to receive but will acquire the new premium of
the new sector he/she moves into.
2. Labor cannot change its type.1
3. The labor reallocation has to be consistent with the predictions from the CGE model.
Wage worker
As in the first approach, each worker has a unique ability γi,s which is defined as the difference
between individual wage (wi,j,s) and the average wage in sector j (w¯j,s):
γi,s = wi,j,s − w¯j,s,
= wi,j,s − αj,sw¯s,
where αj,s is the sectoral premium in sector j in the labor market of skill s.
Since a worker can now move to a new sector j′ after the shock, new wage w′i,j,s in (6.3)
and (6.4) can be rewritten as:
w′i,j′,s = w¯
′
j′,s + γi,s, (7.1)
= αj′,sw¯s(1 + θws) + γi,s, (7.2)
where θws is the change in average wage in labor market of skill s predicted by the simulation
from the CGE model.
The change in individual wage now depends on not only the change in average wage in the
market (θws) and the sectoral premium of the old sector (αj,s), but also the sectoral premium
1A few studies allow labor to change its type after trade shock. They employ an occupational choice model
where an individual can choose from few alternatives: for example, being inactive (unemployed), being a wage
worker, or being self-employed. The occupational choice model is estimated by means of a discrete choice model
such as a multinomial logit model. See Bourguignon et al. (2005), Ferreira et al. (2008), Robilliard et al. (2008),
and Robilliard and Robinson (2005). An occupational choice model was estimated but the predictive power of
the estimation results was poor. Therefore, the occupational choice model will not be included in this study.
The low predictive power of the estimated occupation choice model might be due to the fact that the model is
estimated based on one year of household survey data. Longitudinal survey data should be able to provide the
better predictions of how households change their job after a policy shock.
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of the new sector (αj′,s). Substituting γi,s in (7.2), we have
w′i,j,s − wi,j,s =
{
αj′,s(1 + θws)− αj,s
} · w¯s. (7.3)
Self-employed worker




j′,s + γi,s(1 + θpi,j′), (7.4)
= αj′,sw¯s(1 + θws)µk(j′),s + γi,s(1 + θpi,j′). (7.5)
The new profits get updated through two components: (i) w˜j,s which will be updated by
a) the new average wage in the market (θws), b) the new sectoral premium (αj′,s), and c) the
new relative productivity between self-employed and wage worker in the new sector (µk(j′),s),
and (ii) the unique endowment γi,s which will be updated by the new capital returns in the
new sector (θpi,j′).
Subtracting (6.8) from (7.5) and for simplicity, dropping s;
pi′i,j′ − pii,j =
{
αj′(1 + θw)µk(j′) − αjµk(j)
} · w¯ + θpi,j′γi. (7.6)
Like wage workers, the change in income of the self-employed depends on the change in
average wage in the market (θws), the sectoral premium in the old and the new sectors (αj,s
and αj′,s) and the relative productivity between self-employed and wage worker in the old and
the new sectors (µk(j),s and µk(j′),s). In addition, the change in self-employed income also




As in the previous section, unpaid family workers earn zero income and their income will not
get updated.
7.2 Labor reallocation process
The predictions on employment from the CGE simulations show that there is a reallocation of
labor from agricultural sectors to manufacturing and service sectors after trade reform. Even
though an increase in wages is the same across sectors after trade reform, the sectoral premiums
and labor-type premiums vary across sectors.2 The reallocation of labor from agriculture to
manufacturing and service sectors thus inevitably affects the individual and household income.
If we were able to pinpoint which individuals will move from the contracting sectors to the
new expanding sectors, predictions on household income and poverty after trade liberalization
could be analyzed in an exact manner. However, what we only know from the CGE model
is the labor allocation before and after trade shocks. What we do not know is who actually
gets to move since labor in the CGE model is the aggregated labor. Despite this limitation,
however, the poverty analysis can still be performed. Since the CGE simulation results tell
us, in equilibrium after the shock, which sectors will expand and which sectors will shrink and
by how much, we can use this information to construct new labor allocations in a household
survey data to match those from the CGE predictions. Since we do not know which individuals
will move, I conduct a random drawing to reallocate labor from the shrinking to the expanding
sectors. However, the number allocated to each sector is fixed by the new equilibrium in the
CGE model.
Based on a new labor reallocation, individual and household income can get updated and
poverty analysis can be performed. Since the draws of individuals to be reallocated in the
poverty calculation are completely random, to ensure that the estimated impact is not biased
by draws of extreme observations, a series of drawings is redone so that an average can be
2An increase in profits varies by sectors. See Table 4.8.
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calculated.3
To reallocate labor, it is assumed that labor supply is fixed (which is consistent with the
assumption in the CGE model) and that the contracting sectors do not absorb new labor. The
labor reallocation process is as follows:
In a household survey, for each of the 1,000 simulation rounds, a certain number of workers
from the contracting sectors are randomly drawn to be reallocated into the new sector. The
number of workers to be drawn are determined by the sectoral employment outcomes from the
CGE simulations such that once the labor is moved out, the new employment in the contracting
sector in the survey matches the sectoral employment from the CGE predictions.
Once all of the moving workers are drawn from the contracting sectors, they are reallocated
into the new sectors. The sectors with the most expansion will absorb more labor. The amount
of labor reallocated into the new sector is determined by the percentage growth in employment
in the expanding sector predicted by the CGE model. At the end, the labor allocation in the
survey (i.e. the employment in the expanding and contracting sectors) matches the sectoral
employment from the CGE simulations. Therefore, after each simulation, some workers remain
in the same sector while the others might move to the new sector.
Once the labor reallocation process is completed, each worker’s income will be updated
depending on his type of worker as described in the previous section. For those who remain in
the same sector, they will receive the same sectoral premium (for wage workers) and the same
sectoral premium and labor-type premium (for self-employed workers). For those who move
into a new sector and are wage workers, they will receive the sectoral premium of the new
sector. If they are profit earners, they will also receive the new sectoral premium. However,
they will receive the new labor-type premium only if they are moved into the new industry.4
Once individual income is updated for all workers in the survey, new household income
and new household income per capita will be re-calculated for all households. In each round,
the poverty and inequality measures are calculated and their values are recorded. In addition,
3See Handa and King (2006) and Vos and De Jong (2003) for examples of a Monte Carlo simulation labor
reallocation.
4This is because the labor-type premium is derived by industries (not by sectors)
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all variables reported in the tables in Chapter 6, for example, the average value of household
income and household income per capita, along with the average value of other important
income-related variables (such as share of income and household type) are calculated and
recorded as well. Those variables are calculated for the full sample, the sample by regions, the
sample by poverty status, and the sample by households who win or lose from trade reform.
Once all the variables are computed and recorded, the new round of simulation can start
beginning with a random draw in the labor reallocation process. The process continues until
1,000 rounds of simulations are achieved. The process is similar to the bootstrapping technique
(Efron (1987)), except there is no estimation in this case. Once all of the 1,000 simulation
rounds are completed, the new data set, composed of those recorded variables with 1,000
observations, is created. Therefore, the results shown in the following sections are the mean
values of those recorded variables from each of 1,000 simulation rounds.
7.3 Results
7.3.1 Household income
Descriptive statistics of households with the updated income from simulations I to IV, and
descriptive statistics by regions for the poor and the non-poor from simulations I to IV are
reported in Tables G.1 to G.12 in Appendix G.
Table 7.1 shows the simulation results of household income, household income per capita
and other income-related characteristics of households with the updated income for all four
simulation scenarios.
Using this approach, trade liberalization still has a positive effect on household income.
Average household income and household income per capita increases after trade liberaliza-
tion for all simulation scenarios. The effect on household income is greater than in the first
approach, ranging from 0.7175% to 1.5103% (slightly higher than 0.7125% to 1.449% from the
first approach); this difference is primarily due to the reallocation of labor from contracting
agricultural sectors to manufacturing and service sectors whose sectoral premium (αj) and
capital returns are higher. The growth effect is also higher under full liberalization scenarios
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than the partial ones. Household income per capita also increases. The increase ranges from
0.6992% to 1.471% (also slightly higher than the outcome from the first approach (0.6982% to
1.4205%)). Household income and household income per capita are also shown for each region.
Consistent with the result from the first approach, the increase in income for households in
the South, the North and, the Northeast regions is higher than the increase in Bangkok.
The change of household income by different income types is also shown in Table 7.1. The
self-employed in non-agricultural sectors benefit the most from trade liberalization (1.0008%
to 2.1139%). An expansion in the manufacturing and service sectors after trade reform attract
more labor of all types into the sectors.5 A very small increase in agricultural profit in the sec-
ond approach (0.1306% to 0.4075% compared to 0.6716% to 1.3695% from the first approach)
confirms the labor movement from agricultural sectors (which is found to be contracting after
trade reform) to manufacturing and service sectors. Wage income also increases after trade
reforms at a slightly slower rate than the non-farm profit, ranging from 0.9075% to 1.9049%.
A few other income-related variables are also shown in the bottom of Table 7.1. As non-
farm profit income increases more than other income types, its share in household income
replaces the farm profit share. However, wages continue to be the main source of income
for Thai households after trade reform (wage share ranges from 42.21% to 42.55%). Some
households switch from being a farm profit household to a non-farm profit one. This is good
for poverty reduction since non-farm profit income is the highest among any type of income.












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables 7.2 and 7.3 shows simulation results on household income and other income-related
variables for the households who are considered poor and non-poor, respectively, after trade
reform. The poor also benefit from trade reforms with an increase in both household income
and household income per capita. However, when labor mobility is allowed, the change in
household income of the poor is less than what was found in the first approach (0.2095% to
0.5688% compared to 0.3773% to 0.8475% from the first approach). A similar trend is found
for household income per capita. An increase in household income per capita ranges from only
0.0609% to 0.3007% compared to 0.2549% to 0.6328% from the first approach.6
Even though the average household income increases at a slower rate than the first ap-
proach, the number of poor households drops more: from 6,124 households in a sample to
between 5,960 to 6,037 households (or 1.42% to 2.68%) compared to between 5,970 and 6,044
households (or 1.30% to 2.44%) from the first approach.7 When labor mobility is taken into
account, more of the old poor households are able to escape poverty after trade reform but the
poor who do not escape struggle more.8 The poor still mostly live in the Northeast and the
North region. Similar to the results from the first approach, households in Bangkok, Central
and Southern regions are able to escape poverty and benefit from trade reform more than
households in the North and Northeast. Table 7.2 also shows the characteristics of the new
poor households after trade reform. The new poor households are headed by slightly older head
with lower educational levels than the old poor households and their household members have
lower education compared to the original poor households (lower skill ratio). They are slightly
bigger in size and have higher dependency ratios. Similar to the results from the first approach,
the poor benefit from trade liberalization through an increase in wage income, especially from
6It will be shown later that the new poor sample includes households whose income falls so much that its
average household income is even less than the average household income of the poor. This results in a lower
percentage increase of average household income after trade reform.
7For each of the 1,000 Monte Carlo simulation rounds, the number of the poor households is calculated and
recorded. For simulation I, for example, the number of the poor is found to be as low as 6,023 households
in some rounds and as high as 6,054 households in the other. The number of the poor reported in Table 7.2
(6,037) is the average value of the number of the poor households calculated based on 1,000 values (from 1,000
simulation rounds). The standard deviation is 2.77.
8This is confirmed by the poverty measures shown in the next section.
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the agriculture-related activities (0.5534% to 1.5775%) and farm profits (0.5279% to 2.0309%).
The percentage increase in farm profit is lower than the first approach (0.873% to 2.6786%).
This is due to a reallocation of labor from agricultural sectors to manufacturing and service
sectors which is allowed in the model. Even though some of the labor in agricultural sectors
are reallocated into manufacturing and service sectors, the poor’s dependence on farm profit is
actually higher after trade reforms. With the reallocation of labor into non-farm sectors where
sectoral premium (αj) and capital returns are higher, non-farm profits’ share also increases in
all simulation scenarios except simulation IV where the non-farm profit income is found to be
declining.9
Table 7.3 shows similar statistics of those considered non-poor after trade reform. Income
of the non-poor increases after trade reform at a higher rate than that of the poor. It ranges
from 0.3423% to 0.798% for household income and 0.2968% to 0.7066% for household income
per capita (similar to the numbers from the first approach). An increase in non-poor household
income comes mainly from wage income and non-farm profits. A drop in farm profit could be
due to the reallocation of labor out of agricultural sectors and declining returns in the sectors.
Wage is still the main source of income for the non-poor. However, with labor mobility allowed
in the model, we now also see a larger number of non-farm profit households among the non-
poor.
9It will be shown later that a drop in non-farm profits in simulation IV is due to a reallocation of agricultural
workers whose skill, acquired through years of working in farm sectors, does not match with one required in the
manufacturing or service sectors and prevents them from being successful in the new sectors they move into.
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Table 7.2: Simulation results - Household income and household characteristics among the
poor
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
household income 2,777.86 2,783.83 0.215% 2,783.68 0.2095% 2,791.74 0.4996% 2,793.66 0.5688%
household income per capita 666.92 667.32 0.0609% 667.43 0.0767% 668.24 0.1981% 668.92 0.3007%
Location (%)
urban 35.29 35.30 0.0368% 35.34 0.1353% 35.22 -0.1787% 35.26 -0.0824%
bkk 1.06 1.04 -1.6196% 1.04 -1.6459% 1.02 -3.485% 1.02 -3.5142%
central 19.71 19.63 -0.3914% 19.64 -0.3675% 19.60 -0.5568% 19.58 -0.6388%
north 24.30 24.30 0.004% 24.29 -0.0476% 24.15 -0.6122% 24.15 -0.6169%
northeast 38.60 38.74 0.3639% 38.76 0.4055% 38.88 0.7074% 38.91 0.7923%
south 16.33 16.28 -0.2885% 16.27 -0.3372% 16.35 0.1372% 16.34 0.0445%
Head’s characteristics
age 51.07 51.12 0.0971% 51.11 0.0846% 51.16 0.175% 51.17 0.195%
male (%) 75.33 75.35 0.0304% 75.36 0.0439% 75.24 -0.1177% 75.24 -0.1206%
skill (%) 2.52 2.41 -4.1276% 2.41 -4.118% 2.35 -6.5899% 2.33 -7.5599%
years of schooling 4.0188 4.0061 -0.3154% 4.0071 -0.2918% 3.9966 -0.5533% 3.9933 -0.6353%
Highest education completed (%)
no education 19.31 19.38 0.3895% 19.37 0.3404% 19.46 0.7647% 19.46 0.7963%
lower elementary 65.86 65.90 0.0655% 65.90 0.0643% 65.95 0.1326% 65.97 0.1707%
upper elementary 8.79 8.81 0.2089% 8.80 0.1575% 8.81 0.2368% 8.80 0.1818%
lower secondary 3.53 3.50 -0.9319% 3.51 -0.5192% 3.44 -2.5505% 3.44 -2.6072%
upper secondary 1.94 1.86 -4.1979% 1.86 -4.2021% 1.79 -7.884% 1.79 -8.15%
bachelor or higher 0.57 0.55 -3.8901% 0.55 -3.8324% 0.56 -2.1899% 0.54 -5.5518%
Working status (%)
self-employed workers 52.92 52.94 0.0352% 52.96 0.0752% 53.14 0.4102% 53.15 0.422%
wage workers 20.72 20.53 -0.9125% 20.52 -0.9767% 20.25 -2.2913% 20.21 -2.4503%
unpaid family workers 1.13 1.11 -1.4174% 1.13 0.0151% 1.12 -0.1633% 1.12 -0.2858%
unemployed 25.23 25.42 0.7391% 25.39 0.6438% 25.49 1.0288% 25.52 1.1401%
Household’s characteristics
Demographic
household size 4.2067 4.2108 0.0961% 4.2103 0.0853% 4.2143 0.1803% 4.2137 0.1659%
skill ratio (%) 3.77 3.72 -1.2132% 3.72 -1.3102% 3.68 -2.2903% 3.67 -2.6969%
dependency ratio (%) 86.03 86.26 0.2647% 86.25 0.2531% 86.53 0.5871% 86.52 0.5761%
no. of children (age < 15) 1.3743 1.3772 0.2135% 1.3772 0.216% 1.3822 0.581% 1.3813 0.5123%
no. of adults (age 15-60) 2.2792 2.2779 -0.0604% 2.2778 -0.0642% 2.2748 -0.1952% 2.2746 -0.2036%
no. of elders (age > 60) 0.5532 0.5557 0.4493% 0.5553 0.3766% 0.5573 0.732% 0.5578 0.8284%
Household income (by income type)
wage income 913.70 915.43 0.1893% 915.85 0.2345% 912.71 -0.1092% 911.56 -0.2345%
wage income - farm 348.12 350.44 0.6649% 350.05 0.5534% 353.61 1.5775% 352.98 1.3951%
wage income - non-farm 565.58 565.00 -0.1035% 565.80 0.0382% 559.09 -1.1474% 558.58 -1.2376%
farm profits 940.81 946.18 0.5709% 945.77 0.5279% 959.15 1.9495% 959.91 2.0309%
non-farm profits 321.11 317.33 -1.1744% 317.16 -1.2296% 311.85 -2.8825% 313.99 -2.2165%
other income 602.24 604.89 0.4388% 604.90 0.4415% 608.03 0.9617% 608.20 0.9888%
Income share (by type) (%)
wage share 29.44 29.07 -1.2513% 28.47 -3.2911% 29.25 -0.6336% 29.23 -0.7266%
wage share - farm 13.73 13.49 -1.7238% 12.83 -6.5811% 14.00 1.9565% 13.73 -0.035%
wage share - non-farm 15.71 15.58 -0.8384% 15.64 -0.4153% 15.25 -2.8978% 15.50 -1.3312%
farm profit share 34.50 34.52 0.0604% 34.51 0.0327% 34.69 0.5436% 34.71 0.612%
non-farm profit share 9.07 9.40 3.6775% 9.94 9.6405% 9.12 0.6301% 8.53 -5.9091%
other income share 26.99 27.01 0.0522% 27.07 0.3091% 26.93 -0.2155% 27.53 1.9954%
Household type (%)
(from major source of income)
Wage household 30.03 29.83 -0.656% 29.84 -0.6146% 29.45 -1.9332% 29.43 -2.0097%
Farm profit household 37.28 37.36 0.2291% 37.37 0.2339% 37.70 1.1389% 37.73 1.2138%
Non-farm profit household 9.47 9.55 0.8187% 9.56 0.9138% 9.57 1.0798% 9.56 0.8916%
Other income household 23.22 23.25 0.1466% 23.23 0.0466% 23.27 0.2311% 23.29 0.2866%
N 6,124 6,037 -1.4206% 6,037 -1.4206% 5,962 -2.6453% 5,960 -2.678%
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Table 7.3: Simulation results - Household income and household characteristics among the
non-poor
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
household income 15,005.91 15,057.27 0.3423% 15,060.31 0.3625% 15,121.13 0.7678% 15,125.66 0.798%
household income per capita 4,924.18 4,938.79 0.2968% 4,939.72 0.3157% 4,957.61 0.6789% 4,958.97 0.7066%
Location (%)
urban 61.78 61.65 -0.2201% 61.64 -0.2383% 61.56 -0.3608% 61.55 -0.384%
bkk 8.75 8.71 -0.3683% 8.71 -0.3647% 8.69 -0.6667% 8.69 -0.6748%
central 27.22 27.21 -0.0392% 27.21 -0.0444% 27.19 -0.1177% 27.19 -0.1006%
north 21.92 21.93 0.0524% 21.93 0.0718% 21.99 0.3302% 21.99 0.333%
northeast 25.50 25.52 0.065% 25.51 0.0419% 25.53 0.1105% 25.52 0.0726%
south 16.61 16.63 0.0893% 16.63 0.1058% 16.60 -0.0615% 16.61 -0.0308%
Head’s characteristics
age 47.08 47.09 0.0057% 47.09 0.0101% 47.09 0.0136% 47.09 0.0072%
male (%) 72.71 72.72 0.007% 72.71 0.0021% 72.77 0.0745% 72.77 0.0759%
skill (%) 23.82 23.75 -0.2938% 23.75 -0.2917% 23.68 -0.5891% 23.68 -0.564%
years of schooling 7.1556 7.1444 -0.1566% 7.1441 -0.16% 7.1342 -0.2991% 7.1350 -0.2881%
Highest education completed (%)
no education 7.52 7.56 0.4333% 7.56 0.4725% 7.58 0.7797% 7.58 0.7691%
lower elementary 49.00 49.07 0.1405% 49.07 0.1402% 49.12 0.2571% 49.12 0.2434%
upper elementary 8.87 8.86 -0.0759% 8.86 -0.0583% 8.86 -0.0879% 8.86 -0.0695%
lower secondary 10.80 10.77 -0.2293% 10.77 -0.274% 10.76 -0.3384% 10.76 -0.3394%
upper secondary 9.57 9.56 -0.102% 9.56 -0.0994% 9.55 -0.1924% 9.56 -0.1828%
bachelor or higher 14.24 14.18 -0.4228% 14.18 -0.421% 14.12 -0.8557% 14.13 -0.8202%
Working status (%)
self-employed workers 40.52 40.57 0.1361% 40.56 0.1173% 40.56 0.1007% 40.56 0.0988%
wage workers 40.58 40.55 -0.0822% 40.55 -0.0696% 40.56 -0.0545% 40.57 -0.0324%
unpaid family workers 1.44 1.44 0.2742% 1.44 -0.1118% 1.44 -0.1576% 1.44 -0.1277%
unemployed 17.46 17.44 -0.1473% 17.45 -0.1012% 17.45 -0.0938% 17.44 -0.1434%
Household’s characteristics
Demographic
household size 3.4603 3.4626 0.0668% 3.4628 0.0707% 3.4646 0.1246% 3.4649 0.1328%
skill ratio (%) 22.95 22.87 -0.346% 22.87 -0.3383% 22.80 -0.6429% 22.80 -0.6292%
dependency ratio (%) 52.79 52.88 0.1638% 52.88 0.1686% 52.92 0.2562% 52.93 0.269%
no. of children (age < 15) 0.7954 0.7972 0.2341% 0.7972 0.2306% 0.7980 0.3308% 0.7984 0.3788%
no. of adults (age 15-60) 2.3007 2.3011 0.016% 2.3011 0.0173% 2.3020 0.057% 2.3021 0.0597%
no. of elders (age > 60) 0.3642 0.3643 0.0222% 0.3645 0.0589% 0.3646 0.1014% 0.3645 0.0575%
Household income (by income type)
wage income 7,393.31 7,430.22 0.4991% 7,432.14 0.5252% 7,475.17 1.1072% 7,479.20 1.1617%
wage income - farm 284.10 290.76 2.3439% 291.31 2.537% 297.14 4.5868% 297.87 4.8438%
wage income - non-farm 7,109.21 7,139.45 0.4254% 7,140.83 0.4448% 7,178.03 0.9681% 7,181.33 1.0145%
farm profits 1,473.31 1,472.05 -0.0853% 1,471.31 -0.1355% 1,469.47 -0.2609% 1,468.76 -0.3091%
non-farm profits 4,025.37 4,049.50 0.5994% 4,051.31 0.6443% 4,078.47 1.3192% 4,079.90 1.3547%
other income 2,113.92 2,105.51 -0.398% 2,105.55 -0.3963% 2,098.02 -0.7522% 2,097.81 -0.7623%
Income share (by type) (%)
wage share 46.88 46.94 0.1285% 46.95 0.1294% 47.06 0.3666% 47.07 0.3898%
wage share - farm 3.99 4.08 2.2394% 4.08 2.3598% 4.15 4.1635% 4.16 4.3386%
wage share - non-farm 42.90 42.87 -0.0677% 42.86 -0.0779% 42.90 0.0137% 42.91 0.0228%
farm profit share 13.10 13.14 0.3255% 13.14 0.315% 13.12 0.1487% 13.12 0.1054%
non-farm profit share 21.91 21.92 0.0204% 21.92 0.0277% 21.94 0.1119% 21.94 0.117%
other income share 18.10 17.99 -0.5931% 17.99 -0.5968% 17.89 -1.1927% 17.88 -1.2276%
Household type (%)
(from major source of income)
Wage household 49.60 49.66 0.1124% 49.66 0.1251% 49.78 0.367% 49.80 0.4016%
Farm profit household 13.31 13.34 0.2254% 13.33 0.1513% 13.29 -0.1486% 13.28 -0.231%
Non-farm profit household 22.55 22.56 0.0425% 22.56 0.0393% 22.58 0.1606% 22.58 0.1549%
Other income household 14.54 14.44 -0.6559% 14.45 -0.6265% 14.34 -1.3656% 14.33 -1.399%
N 17,425 17,512 0.4993% 17,512 0.4993% 17,587 0.9297% 17,589 0.9412%
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7.3.2 Poverty and inequality measures
Table 7.4 shows the headcount ratio (P0), the poverty gap (P1), and the severity of poverty
(P2) under four simulation scenarios. The poverty lines used to calculate the three measures
are the same poverty lines used in the first approach.
Because of the increase in income after trade reform, poverty decreases under all trade
liberalization scenarios. When labor mobility is allowed in the model, poverty is found to
decrease more. At the national level, the headcount ratio decreases from 0.2927 to 0.2882
(in simulation I), 0.2881 (in simulation II), and 0.2848 (in simulation III and IV). Trade
liberalization is able to take 79,700 to 140,200 households (or 335,000 to 589,000 people) out
of poverty depending on the simulation scenarios. Poverty is also found to be decreasing
more under the full liberalization scenario under the second approach, which is consistent with
what was found earlier regarding the household income. Poverty also decreases in all regions,
particularly in the Northeastern and Southern regions.
From the middle block of Table 7.4, the poverty gap shows a similar trend. It declines for
all simulation scenarios and for all regions. Note that the drop in poverty gap found in the
second approach is not as strong as what was found under the first approach; it will be shown
later that this is due to some of the poor households falling further behind the poverty line
after trade reform. The poverty severity measure shown in the last block of Table 7.4 shows
similar trends.10 Under all trade liberalization scenarios, poverty is less severe.11
10The fact that poverty gap and poverty severity are found to drop less in the second approach is an interesting
result since it shows that when allowing workers to move into the new sector, there are some poor households
who fall further behind the poverty line. One might ask why would they move if they will lose from moving?
One of the explanations is that such result is due to the fact that we randomly assign workers to move from
the contracting sector to the expanding sector and it is possible that workers who are less likely (to move) are
picked to move and lose from the reallocation. A sectoral reallocation model where an individual can choose
the sector in which they work in could be employed to sort out who is more likely to move and be successful
after moving. Similar to the occupational choice model, the sectoral reallocation model is estimated by means
of a discrete choice model such as a multinomial logit model. A sectoral reallocation model was estimated but
the the predictive power of the estimation results was not strong.
11The fact that simulation II (IV), in which government increases income tax to compensate for tariff tax
revenue loss, delivers larger declines in almost all poverty measures in Table 7.4 than those in simulation I
(III) might be strange at first since, under simulations I and III, government does not increase income tax to
compensate for a revenue loss but incurs more government debt instead. The main explanation for this is that
household income per capita which is used as a welfare measure in this study is derived from household income
before tax. Therefore, a change in direct tax after tariff removals only affects the variables at the macro level
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Inequality measures reported in Table 7.5 shows that income distribution improves after
trade liberalization under all scenarios and it is true for all inequality measures. This effect
is found to be greater when labor mobility is allowed in the model, which again supports the
potential for trade liberalization to help the poor.
in the CGE simulations but not at the household level.
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Table 7.4: Simulation results - Poverty measures
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Poverty headcount (P0)
Overall 0.2927 0.2882 -1.5349% 0.2881 -1.5737% 0.2848 -2.6897% 0.2848 -2.7017%
Bangkok 0.0398 0.0377 -5.1833% 0.0377 -5.2011% 0.0368 -7.4186% 0.0368 -7.4913%
Central 0.2030 0.2003 -1.347% 0.2001 -1.4199% 0.1970 -2.9781% 0.1967 -3.0956%
North 0.3149 0.3093 -1.7811% 0.3091 -1.8306% 0.3040 -3.4717% 0.3036 -3.5756%
Northeast 0.4320 0.4272 -1.1157% 0.4270 -1.1399% 0.4233 -1.9967% 0.4238 -1.8961%
South 0.2981 0.2909 -2.4215% 0.2907 -2.458% 0.2891 -3.0078% 0.2887 -3.1456%
Poverty gap (P1)
Overall 0.1152 0.1135 -1.4654% 0.1135 -1.4855% 0.1119 -2.8643% 0.1116 -3.091%
Bangkok 0.0119 0.0116 -2.2292% 0.0116 -2.1821% 0.0114 -4.1048% 0.0114 -4.0418%
Central 0.0760 0.0747 -1.7152% 0.0747 -1.7685% 0.0735 -3.3606% 0.0733 -3.5535%
North 0.1180 0.1158 -1.8071% 0.1158 -1.8504% 0.1138 -3.5093% 0.1135 -3.7342%
Northeast 0.1778 0.1756 -1.2752% 0.1755 -1.2969% 0.1733 -2.5567% 0.1731 -2.6618%
South 0.1172 0.1156 -1.3073% 0.1157 -1.2556% 0.1144 -2.3629% 0.1135 -3.1164%
Severity of poverty (P2)
Overall 0.0628 0.0623 -0.8598% 0.0623 -0.8029% 0.0621 -1.213% 0.0614 -2.2232%
Bangkok 0.0063 0.0061 -2.198% 0.0061 -2.1437% 0.0060 -4.3975% 0.0060 -4.3305%
Central 0.0413 0.0409 -1.0211% 0.0408 -1.1783% 0.0406 -1.7305% 0.0403 -2.4861%
North 0.0624 0.0617 -1.1626% 0.0617 -1.2006% 0.0614 -1.6451% 0.0608 -2.5815%
Northeast 0.0985 0.0972 -1.3301% 0.0972 -1.321% 0.0961 -2.5038% 0.0957 -2.8242%
South 0.0634 0.0645 1.7144% 0.0649 2.3389% 0.0668 5.2905% 0.0641 1.1224%
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Table 7.5: Simulation results - Inequality measures
BASE SIM I SIM II SIM III SIM IV
value value change (%) value change (%) value change (%) value change (%)
Gini coefficient
Overall 0.5519 0.5513 -0.123% 0.5513 -0.1236% 0.5506 -0.2401% 0.5505 -0.2605%
Bangkok 0.4185 0.4179 -0.1467% 0.4179 -0.1379% 0.4173 -0.2934% 0.4174 -0.2763%
Central 0.4911 0.4904 -0.1414% 0.4904 -0.1438% 0.4897 -0.2762% 0.4897 -0.2857%
North 0.5225 0.5217 -0.1618% 0.5217 -0.1609% 0.5209 -0.3151% 0.5208 -0.3319%
Northeast 0.5442 0.5437 -0.0915% 0.5438 -0.0861% 0.5433 -0.1744% 0.5432 -0.1795%
South 0.5411 0.5404 -0.1318% 0.5404 -0.1255% 0.5399 -0.2309% 0.5394 -0.3222%
Coefficient of variation
Overall 1.5764 1.5727 -0.231% 1.5727 -0.2313% 1.5692 -0.4519% 1.5689 -0.4747%
Bangkok 1.0085 1.0066 -0.1813% 1.0067 -0.1712% 1.0048 -0.3661% 1.0050 -0.3489%
Central 1.2631 1.2592 -0.3055% 1.2591 -0.3132% 1.2556 -0.5875% 1.2553 -0.6146%
North 1.6420 1.6378 -0.2558% 1.6380 -0.2455% 1.6334 -0.5249% 1.6335 -0.5197%
Northeast 2.0160 2.0135 -0.1235% 2.0136 -0.1185% 2.0109 -0.2531% 2.0107 -0.2621%
South 1.7611 1.7540 -0.402% 1.7537 -0.4208% 1.7483 -0.7271% 1.7459 -0.8644%
Mean log deviation (GE(0))
Overall 0.5700 0.5675 -0.4359% 0.5675 -0.4414% 0.5651 -0.8608% 0.5650 -0.8714%
Bangkok 0.3021 0.3011 -0.3476% 0.3012 -0.3251% 0.3001 -0.681% 0.3002 -0.6378%
Central 0.4467 0.4444 -0.5174% 0.4444 -0.5249% 0.4423 -0.9939% 0.4422 -1.0026%
North 0.4903 0.4876 -0.5435% 0.4876 -0.5421% 0.4849 -1.0857% 0.4849 -1.085%
Northeast 0.5330 0.5314 -0.3066% 0.5314 -0.2982% 0.5298 -0.6027% 0.5299 -0.5886%
South 0.5344 0.5308 -0.6871% 0.5307 -0.7053% 0.5273 -1.336% 0.5271 -1.3807%
Theil index (GE(1))
Overall 0.5864 0.5843 -0.3683% 0.5843 -0.3723% 0.5821 -0.7362% 0.5821 -0.7466%
Bangkok 0.3245 0.3235 -0.3163% 0.3236 -0.3% 0.3225 -0.6345% 0.3226 -0.604%
Central 0.4517 0.4498 -0.4228% 0.4498 -0.4254% 0.4479 -0.8292% 0.4479 -0.8328%
North 0.5423 0.5399 -0.4586% 0.5399 -0.4541% 0.5373 -0.9299% 0.5373 -0.9252%
Northeast 0.6225 0.6209 -0.2509% 0.6210 -0.2493% 0.6194 -0.5033% 0.6193 -0.5076%
South 0.6008 0.5973 -0.5732% 0.5972 -0.5911% 0.5941 -1.1088% 0.5938 -1.1635%
GE(2)
Overall 1.2424 1.2367 -0.4614% 1.2367 -0.4619% 1.2312 -0.9017% 1.2306 -0.947%
Bangkok 0.5082 0.5063 -0.3623% 0.5064 -0.3424% 0.5045 -0.731% 0.5046 -0.6968%
Central 0.7975 0.7927 -0.6102% 0.7925 -0.6255% 0.7882 -1.1714% 0.7878 -1.2253%
North 1.3479 1.3410 -0.511% 1.3413 -0.4905% 1.3338 -1.0469% 1.3339 -1.0367%
Northeast 2.0318 2.0268 -0.2468% 2.0270 -0.2369% 2.0215 -0.5055% 2.0212 -0.5235%
South 1.5504 1.5379 -0.8021% 1.5374 -0.8393% 1.5280 -1.444% 1.5237 -1.7184%
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7.3.3 Poverty status before and after trade liberalization
Tablet 7.6 shows the allocation of households by poverty status before and after trade reform.
Trade reform is found to be somewhat favorable. When flexible labor mobility is allowed in
the model, more households are found to be able to escape poverty after trade reform (0.39 to
0.73 percent of households or 92 to 173 households in the sample, compared to 0.34 to 0.65
percent of households or 80 to 154 households in the sample from the first approach). This
could represent a significant number of roughly 64,060 to 120,800 households in Thailand.
Unlike the first approach, when labor mobility is allowed in the model, we find that some of
the before non-poor households (0.02 to 0.04 percent of households or 5 to 10 households in
the sample) will find their income falling below the poverty line after trade reform.
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Table 7.6: Simulation results - Allocation of household by poverty status before and after trade
liberalization
Poverty status (before-after trade reforms)
Poor-Poor Poor - Non-poor Non-poor - Poor Non-poor - Non-poor Total N
SIM I
Overall 25.61 0.39 0.02 73.97 100% 23,549
Bangkok 3.96 0.13 0.00 95.91 100% 1,589
Central 19.90 0.39 0.02 79.69 100% 5,950
North 27.62 0.42 0.03 71.94 100% 5,307
Northeast 34.34 0.38 0.01 65.26 100% 6,808
South 25.19 0.49 0.05 74.28 100% 3,895
SIM II
Overall 25.62 0.39 0.02 73.97 100% 23,549
Bangkok 3.96 0.13 0.00 95.91 100% 1,589
Central 19.91 0.38 0.02 79.70 100% 5,950
North 27.61 0.43 0.02 71.94 100% 5,307
Northeast 34.36 0.36 0.01 65.26 100% 6,808
South 25.18 0.50 0.05 74.28 100% 3,895
SIM III
Overall 25.27 0.73 0.04 73.95 100% 23,549
Bangkok 3.84 0.25 0.01 95.90 100% 1,589
Central 19.60 0.69 0.04 79.68 100% 5,950
North 27.08 0.96 0.05 71.91 100% 5,307
Northeast 34.02 0.70 0.02 65.25 100% 6,808
South 24.93 0.74 0.10 74.23 100% 3,895
SIM IV
Overall 25.27 0.73 0.04 73.96 100% 23,549
Bangkok 3.84 0.25 0.00 95.91 100% 1,589
Central 19.58 0.70 0.03 79.68 100% 5,950
North 27.08 0.96 0.04 71.92 100% 5,307
Northeast 34.04 0.68 0.02 65.26 100% 6,808
South 24.92 0.75 0.08 74.25 100% 3,895
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Tables 7.7 - 7.10 shows the characteristics of households in each group before and after
trade reforms for simulations I to IV, respectively. Not only does trade reform take them out
of poverty, the “poor - non-poor” experience the highest change in their income (19.96%),
followed by the “poor - poor” (2.01%) and the “non-poor - non-poor” groups (1.44%).12 When
labor is allowed to find a better-paying sector to work for, an increase in income of the “poor -
non-poor” is found to be significantly greater than when it is not (19.96% increase in income
from the second approach compared to only 3.48% from the first approach). Income inequality
is found to be decreasing, which might be due to the fact that household incomes of the high
income groups (the “non-poor - non-poor”) are increasing at a much smaller rate than those
of the low income groups (the “poor - poor” and the “poor - non-poor”).
A comparison of household income and household income per capita before trade reform
of the “poor - non-poor” with those of the “poor - poor” provides some insights about the
new non-poor. They were the poor households who were doing better than the average poor
(or they were in the upper end of the distribution among the poor). Their average household
income before trade reform is 4,076.44 baht (or 1,037.96 baht per capita) while it is 2,777.86
baht (or 666.92 baht per capita) for the average poor. Similar to the conclusion from the first
approach, household demographics (such as household size and dependency ratio) and labor
force allocation within the household are the most important attributes that differentiate those
who do and those who do not escape poverty. The “poor - non-poor” are those with lower
dependency ratio (67.76 percent compared to 86.56 percent of the “poor - poor”). The skill
ratio of the “poor - non-poor” is 7.54 percent while it is only 3.66 percent for the “poor -
poor”. This means that the “poor - non-poor” are households with higher share of educated
members, whose income increases through a larger increase in skilled wage after trade reform.
In addition, they are households whose members work primarily as wage workers (especially
in non-agricultural sectors). This can be seen by their wage share, which is as high as 50.88
percent (higher than that of a typical non-poor) while the wage share of the “poor - poor” is
only 28.82 percent. Under the second approach, an increase in household income of the “poor
12The results and the conclusion from simulation I to III are similar to simulation IV. The discussion here is
based on the result from simulation IV, the full trade liberalization scenario.
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- non-poor” comes mainly from an increase in non-farm profit and wage income. Non-farm
profit incomes increase not only through the high sectoral premium and high capital returns
of the non-farm sectors after trade reform, but also through the reallocation of workers from
agriculture to expanding manufacturing and service sectors. This results in a lower farm profit
share in household income (26.04% to 22.26%) and a lower percentage of farm profit households
in a group (23.62% to 19%) after trade reform. On the other hand, the “poor - poor” gain
from trade reform through farm profits which continue to be the important source of income
for the poor. If they were able to take the same opportunity as the “poor - non-poor” to move
into non-farm sectors, their income would have been higher.
Under the second approach, trade reforms also push a few households into poverty. The
“non-poor - poor” households saw a large decline in their income (70.79% for household income
and 82.24% for household income per capita). They are at the lower end of the distribution
among the before non-poor (the average income of the “non-poor - poor” is 5,530.82 baht
while that of the average non-poor is 15,005.91 baht (see Table 5.1)). The “non-poor - poor”
are households with much lower skill ratios than the average non-poor (8.94% for the “non-
poor - poor” and 22.95% for the average non-poor (also see Table 5.1)). They are primarily
households who used to rely on farm profits for their income, which may be due to a couple
of effects. First, they might not be able to take the opportunity to move into the expanding
manufacturing and service sectors. Second, even if they are able to move into manufacturing
and service sectors, adjusting to the new sector is not easy. Some unique characteristics of
the worker (which is captured by the term γ), such as agricultural skills and low individual
productivity, might prevent them from being successful in the new sectors. The loss of income
of the “non-poor - poor” households, however, is compensated partly by an increase in wage
income (wage share increases from 20.27% to 169.10% replacing the negative farm and non-






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7.3.4 Winners and losers from the trade liberalization
By breaking the sample further within each of the four poverty status groups into “winners”
and “losers”, we are able to examine how the trade reform affects the “poor - poor” and the
“non-poor - non-poor” groups. Table 7.11 shows the allocation of households by poverty status
and by households who win or lose from trade reform for all four simulation scenarios. When
labor mobility is allowed, the percentage of households losing after trade reforms increases
(ranging from 0.56% to 0.78% compared to 0.37% to 0.59% from the first approach).
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Table 7.11: Simulation results - Distribution of households by poverty status and households
who win or lose from trade liberalization
After trade liberalization
Winner (%) Loser (%) N
SIM I
Poor - Poor 99.34 0.66 6,032
Poor - Non-poor 100.00 0.00 92
Non-poor - Poor 0.00 100.00 5
Non-poor - Non-poor 99.50 0.50 17,420
Total 99.44 0.56 23,549
SIM II
Poor - Poor 98.99 1.01 5,951
Poor - Non-poor 100.00 0.00 173
Non-poor - Poor 0.00 100.00 9
Non-poor - Non-poor 99.33 0.67 17,416
Total 99.22 0.78 23,549
SIM III
Poor - Poor 99.21 0.79 5,952
Poor - Non-poor 100.00 0.00 172
Non-poor - Poor 0.00 100.00 10
Non-poor - Non-poor 99.42 0.58 17,415
Total 99.33 0.67 23,549
SIM IV
Poor - Poor 98.99 1.01 5,951
Poor - Non-poor 100.00 0.00 173
Non-poor - Poor 0.00 100.00 9
Non-poor - Non-poor 99.33 0.67 17,416
Total 99.22 0.78 23,549
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Tables 7.12 to 7.15 examine household characteristics that separate the winners from the
losers for simulations I to IV, respectively.
1. The “poor - poor” group
Like the first approach, the losing poor households are those who were at the lower end of
the distribution among the poor. The average household income before trade reforms of the
losers is found to be 2,270.93 baht or 566.60 baht per capita (compared to 2,077.91 baht or
542.04 baht per capita from the first approach) while it is 2,793.66 (or 668.92 baht per capita)
for the average poor (see Table G.4 in Appendix G).13 There are about 60 households in a
sample from the “poor - poor” groups who lose from trade reform (which equates to around
42,000 real households). When labor mobility is allowed in the model, we found that losing
poor households take a hard hit from trade reform. Their incomes fall 30.63% and their per
capita income declines 32.71% (2.21% for household income and 2.28% for household income
per capita under the first approach). This explains why while poverty headcount declines at a
higher percentage, poverty gap is not declining as much as in the first approach.
The losers are the poor households with lower skill ratio (3.58 percent for the losers com-
pared to 3.66 percent for the winners). They are households who primarily rely for their income
on non-farm profits (52.58 percent compared to 8.56 percent of the winners). They see a small
decline in non-farm profits after trade reform, which could be due to capital ownership in the
rice and flour and food processing industries, which contract following trade reform. They are
forced to be in other industries such as the service industry. Even though they are gaining
through a higher average productivity in a new industry (βse = 1.87 for service industry while
it is only 0.20 for manufacturing industry), their skill acquired through working in the old
sector is not enough to help them successfully survive in the new industry (shown through
the unique ability γ which is negative in this case). The losing “poor - poor” households also
find their income decline from a drop in farm profits. They are households who are not able
to move into higher paying sectors such as manufacturing and service sectors and they are
trapped in agricultural sectors which see declining returns after trade reform. We also found
13The results and the conclusion from simulation I to III are similar to simulation IV. The discussion here is
based on the result from simulation IV, the full trade liberalization scenario.
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that, under the second approach, the “poor - poor” households are now in all regions. Some
of the Bangkok poor also lose their household income after trade reform.
2. The “non-pooor - non-poor” group
The effect of trade reform on income of the non-poor is less pronounced than that of the
poor. An increase in income of the winners in the “non-pooor - non-poor” group is found to
be less than that of the winners of the “pooor - poor” group (1.49% for household income and
1.46% for household income per capita for the winners of the “non-pooor - non-poor” group,
compared to 2.29% and 2.34% for the winners from the “pooor - poor” group) which can be
another reason why it is found that inequality is decreasing. The losing non-poor households
turn out to be those who were at the upper end of the distribution. Their average household
income before trade reforms is found to be 30,883.58 baht (or 8,099.05 baht per capita) while
that of the average non-poor households is 15,010.56 baht (or 4,925.81 baht per capita). The
losing non-poor lose their income through a decline in farm profits. This is likely due to the
fact that they are trapped in agricultural sectors which see a decline in capital returns after
trade reform. However, since they are relatively more skilled, their income is compensated
by a much higher increase in skilled wage return. That is, even though they are losing their
income, they are not losing as much as the losing poor. They take a softer hit from trade
reform than the losing poor with a slight drop in their income (-1.99% for household income
and -2.53% for household income per capita) compared to -30.63% for household income and







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The labor market is an important channel through which trade reforms affect households in
this simulation. The winners from both the “poor - poor” and the “non-poor -non-poor”,
and the “non-poor - poor” households benefit from trade reform through an increase in their
wage income. In addition to a formal wage job, the importance of non-farm self-employed
jobs should not be ignored since it is another important factor that brings some of the poor
out of poverty. However, not everyone will enjoy the higher returns in manufacturing and
service sectors unless he/she is equipped with the skill required by the new industry. The
movement into higher-paying sectors could potentially harm some of the households as seen
by the loss in income of the “non-poor - poor” households and the losing households in the
“poor - poor” group through negative non-farm profits after trade reform. Policies aiming
at skill advancement or skill training should be implemented in order to insure the smooth
movement of workers from agricultural sectors to manufacturing and service sectors.
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Chapter 8
Conclusions and Directions for Future
Research
Two approaches, based on a macro-micro framework, are developed in this study to evaluate
the impact of trade reform on poverty and income distribution in Thailand. The macro-micro
framework is used to bridge the micro-macro gap which has characterized the trade-poverty
literature to date. The framework centers on the communication between the CGE model,
which is used to analyze the general equilibrium effects of trade reform, and the household
survey data, which is used for poverty analysis. For this to work, the consistency between
the CGE outcomes and the household survey data has to be achieved. In the first approach,
the linkage from the CGE model to the household survey data is achieved through wages and
profits, which are the main source of individual and household income. Using wage and profit
as a linkage, we do not have to rely on specific assumptions regarding intra-group income
distribution, which provides more flexibility in terms of how individual income would change
after policy shocks. In the second approach, the assumption of exogenous labor occupation
choice is relaxed. Labor is allowed to reallocate into the new sectors after trade liberalization
through using a Monte Carlo process.
Trade liberalization is found to have a positive effect on economic growth. The results
from CGE simulations show an increase in GDP ranging from 0.07% to 0.16%. Exports and
imports increase after trade liberalization. The manufacturing sector’s output expands after
trade liberalization, while the output of the agricultural sector declines. This may be due to the
high competitiveness that the manufacturing sector has developed over the years. Agricultural
producers lose market share in the simulation. The high tariff rates that have protected the
sector for so long may have refrained agricultural producers from improving their productivity.
Thus, once they have to face foreign competition, they are less able to compete. Wages for
both skilled and unskilled labor are found to increase, with skilled labor benefiting slightly
more from trade reform. Returns to capital in manufacturing sectors increase more from
trade reforms than in agricultural sectors. Consistent with the simulation results on output,
employment in manufacturing and service sectors expand and absorb labor out of agricultural
sectors. This is true for both unskilled and skilled employment.
Under both approaches, household income is found to be increasing after trade reform for
both the poor and the non-poor. This is mainly due to an increase in unskilled and skilled
wages, which are the main source of income for the majority of Thai households. Trade
liberalization is found to reduce poverty in Thailand and the poverty effect is greater when
the more liberalized trade policy is implemented. This confirms the poverty alleviation effects
of trade liberalization found in the literature (Hertel and Winters (2005)). Income inequality
also declines after trade liberalization under both approaches.
The results from the first approach, in which labor mobility is assumed to be fixed, show
that trade reforms are desirable in terms of poverty incidence. Free trade allows some of
before poor households to escape poverty and none of the before non-poor households fall back
below the poverty line. Education, household demographic factors and within-household labor
allocation are found to be the most important attributes that separate those who do or who
do not escape poverty. It is found that the new non-poor are the households with a high share
of educated members and have low dependency ratios. They are the households who allocate
the majority of their working members into wage works and rely most of their household
income from wage income while the old poor who are trapped in the poverty are those with
low education and high dependency ratios. They allocate the majority of their members into
agricultural sectors and still depend their income on farm profits even after trade reform. Even
though aggregate poverty and inequality measures points to the favorable trade liberalization
policy, it is found that not all households benefit from trade reform. When further breaking
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the sample into small groups based on whether the household wins or loses from trade reform,
we found that there are some households who are hurt by trade liberalization and they are
from both the poor and the non-poor.
Even though the result on household income from the first approach of Chapter 6 is shown
to be consistent with what we found at the macro level from the CGE model, the drawback
of the first approach is the strict assumption that labor remains in the same sector after trade
reforms. As labor reallocation between sectors is found to be the main engine affecting growth
and the evolution of the income distribution (Bourguignon (1990) and Cogneau and Robilliard
(2007)), it is important to integrate such labor reallocation into the model. In the second
approach of Chapter 7, labor is allowed to reallocate to match with those predicted by the
CGE simulations. To reallocate and reassign labor, a Monte Carlo simulation is employed.
Thus, a more complete picture of the effect of trade liberalization on household income, poverty
and income distribution is shown in the second approach. Household income and household
income per capita increase after trade reform and the effect is greater than what is found in
the first approach. This is mainly due to the reallocation of labor from contracting agricultural
sectors to manufacturing and service sectors whose sectoral premiums and capital returns are
higher.
The number of the poor is found to decrease more under the second approach but the depth
of poverty, even if improving, is found to be greater than in the first approach. By breaking
the sample into small groups based on household’s poverty status before and after trade reform
and on whether household wins or loses from trade reform, we found that even though more
of the before poor households are able to escape poverty, the losing poor find their income
declining at a high rate. However, income distribution improves after trade liberalization and
it results from that income of the winning poor increases at a greater rate than that of the
winning non-poor, narrowing the gap between the poor and the non-poor.
The formal labor market proves to be an important channel that transmits the growth effect
of trade reform to households. Those households who are the winners from both the “poor -
poor” and the “non-poor -non-poor”, and the “poor - non-poor” households benefit from trade
reform through an increase in their wage income. When labor is allowed to reallocate after
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trade reform, we also see an importance of non-farm self-employed jobs. However, not everyone
will enjoy the higher returns in manufacturing and service sectors unless he/she is equipped
with the skill required by the new industry. The movement into higher-paying sectors could
potentially harm some of the households as seen by the loss in income of the “non-poor - poor”
households and the losing households in the “poor - poor” group through negative non-farm
profits after trade reform. Therefore, policies aiming at skill advancement or skill training
should be implemented in order to insure the smooth movement of workers from agricultural
sectors to manufacturing and service sectors.
It should be noted that even though we found positive results of the effects of trade lib-
eralization on growth and poverty reduction, the magnitude of the results seems to be small.
An increase in GDP from the CGE simulations ranges from 0.07% to 0.16% while the poverty
measure is found to decline ranging from 1.46% to 2.54% for the first approach and from 1.53%
to 2.70% for the second approach. One of the explanations is that the 1998 tariff rates in most
sectors were just below 7% and it contributed to 9% of government revenue and only 1.34%
of GDP. Therefore, the removal of such small tariff rates brings only 0.07% to 0.16% change
in GDP. In addition, the results are also minimized by the fact that the poverty analysis is
income-based and poverty line does not change. Trade liberalization is expected to lower the
price of consumption goods. If the poverty analysis is done based on household expenditure
and poverty line can be adjusted to reflect the change in food cost, poverty results could be
greater.
The top-down approach seems to be inappropriate to evaluate the effects of trade liberal-
ization on poverty and income distribution as the results from both approaches confirm that
income distribution changes after trade reform. In addition, some of the households have
changed their type after trade liberalization. That is, the assumption, required in the top-
down approach, that households will stay in the same representative household groups might
be too simplistic. The macro-micro approach which do not rely on any of these assumptions
is thus able to capture more fully the impacts of trade liberalization on poverty and income
distribution at a micro level.
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Given data limitations, the macro-micro approach adopted here has to rely on a few as-
sumptions. First, labor is assumed to be fully mobile, with aggregate employment fixed at a
national level in the CGE model. Therefore, the model is unable to provide the poverty effects
of changes in national unemployment levels. Second, the microsimulation model assumes that
the sectoral premium does not change after trade reform. It would be more realistic if the sec-
toral premium could be updated. Note that such sectoral premiums cannot be derived within
the CGE framework. Therefore, one would have to rely on household or labor force surveys
many years apart in order to estimate these premiums. In addition, in the microsimulation
model, even though labor is allowed to move across sectors, it is assumed that they cannot
change their type (i.e. they cannot change from being a wage worker to self-employed or vice
versa). An occupational choice model where an individual can choose from a few alternatives:
for example, being inactive (unemployed), being a wage worker, or being self-employed was
estimated based on one year household survey data but the estimation results is not useful.
Longitudinal survey data should be able to provide the better predictions of how individuals
change their job after a policy shock. If the longitudinal survey data was available to esti-
mate the occupational choice model, the new labor supply decisions of households (predicted
from the occupational choice model) could be re-aggregated and fed back into the CGE model
and so on until the two models converge.1 The approach is called the “top-down/bottom-up”
approach. By introducing a bi-directional link between the CGE and microsimulation mod-
els to obtain a convergence, the model can provide greater flexibility for modeling household
behavior (Savard (2010)).
Despite some of the limitations of the approaches used in this study, a number of important
conclusions regarding the impacts of trade reform on poverty and inequality have been found.
The use of different methodologies has shown which findings appear to be robust and which
ones appear to depend on the assumptions of any particular model.
1Household consumption can also be incorporated in the microsimulation model. In addition to labor supply,




Characteristics of the Unemployed
Tables A.1 and A.2 report descriptive statistics of labor force and descriptive statistics of
the employed and unemployed, respectively.
Table A.1: Descriptive statistics of labor force
1990 1992 1994 1996 1998 2000 2002
Bangkok 10.13 9.55 9.35 9.83 10.58 10.96 11.64
central 20.04 21.79 22.59 22.01 21.61 21.54 22.16
north 20.22 19.62 19.41 19.15 18.53 18.64 17.85
northeast 35.82 35.46 34.47 35.33 35.41 34.89 34.22
south 13.78 13.59 14.18 13.68 13.87 13.97 14.13
urban (%) 25.87 25.18 28.35 27.75 28.26 29.00 30.20
male (%) 48.59 48.47 48.08 47.73 47.93 47.88 47.67
Education
skill (%) 7.47 8.23 9.22 10.16 12.73 14.03 14.84
schooling (years) 4.6499 4.7869 5.0495 5.1878 5.5740 5.7455 5.6682
no education 26.14 25.29 23.39 23.37 22.30 21.43 21.73
lower elementary 43.62 42.75 42.09 40.61 37.51 36.77 36.18
upper elementary 17.49 18.34 18.29 18.01 18.12 18.27 17.50
lower secondary 5.27 5.39 7.02 7.86 9.34 9.50 9.76
upper secondary 4.24 4.63 5.17 5.68 6.91 7.60 8.02



















































































































































































































































































































































































































































































































































































































































































































































































Tables A.3 - A.6 report descriptive statistics of labor force and descriptive statistics of the
employed and unemployed whose per capita household income is in the bottom and the top
quintiles, respectively.
Table A.3: Descriptive statistics of labor force - households in the bottom quintile
1990 1992 1994 1996 1998 2000 2002
Bangkok 0.53 0.46 0.26 0.23 0.36 0.22 0.60
central 12.82 11.16 10.87 12.57 11.14 9.53 11.09
north 17.45 22.01 20.65 19.96 18.50 20.87 21.12
northeast 57.40 55.14 55.76 55.66 55.38 57.33 54.10
south 11.79 11.23 12.46 11.59 14.63 12.04 13.09
urban (%) 7.77 6.33 8.16 8.25 7.50 8.02 8.64
male (%) 48.90 49.36 48.38 47.81 48.26 48.68 48.59
Education
skill (%) 1.28 1.13 1.42 1.51 2.72 3.02 3.25
schooling (years) 3.5469 3.5801 3.7743 3.8140 4.1048 4.2166 3.9617
no education 33.42 32.83 31.00 31.74 30.11 28.60 31.25
lower elementary 45.90 45.50 45.17 43.61 40.67 41.33 39.58
upper elementary 17.34 18.13 18.84 18.44 20.48 20.52 19.73
lower secondary 2.07 2.41 3.57 4.70 6.02 6.54 6.19
upper secondary 1.07 0.92 1.21 1.33 2.24 2.52 2.82



























































































































































































































































































































































































































































































































































































































































































































































Table A.5: Descriptive statistics of labor force - households in the top quintile
1990 1992 1994 1996 1998 2000 2002
Bangkok 38.37 37.69 33.90 34.11 35.19 37.18 35.33
central 24.30 27.21 28.24 26.91 26.70 27.89 28.27
north 14.39 11.76 11.77 13.77 13.40 11.36 10.80
northeast 12.46 12.96 14.75 15.35 14.79 13.42 15.05
south 10.49 10.37 11.34 9.86 9.92 10.14 10.54
urban (%) 65.20 69.35 66.63 64.45 64.41 66.15 65.21
male (%) 47.13 47.34 47.60 47.39 47.01 46.17 46.19
Education
skill (%) 30.84 35.84 32.97 33.68 38.50 42.72 42.36
schooling (years) 7.8189 8.4297 8.1489 8.2740 8.8331 9.3044 9.0800
no education 15.02 13.49 13.55 13.32 12.32 10.86 11.74
lower elementary 29.46 25.60 27.11 26.41 24.20 21.81 21.92
upper elementary 13.56 13.75 14.34 14.51 11.89 12.24 12.12
lower secondary 11.12 11.32 12.03 12.08 13.09 12.37 11.88
upper secondary 13.68 15.61 14.09 13.99 14.63 16.34 15.64





























































































































































































































































































































































































































































































































































































































































































































































































































List of 14 commodities/production sectors in the CGE model:
1. Paddy rice
2. Crops, livestocks, fisheries, forestry and other agricultural products
3. Vegetable and fruits
4. Mining
5. Rice and flour
6. Food processing - meat, canned foods, other foods, beverage, and tobacco
7. Textile and apparel
8. Plastic, rubber, and chemicals
9. Light industry - leather and footwear, wood products, furniture, paper, printing and
non-metal products
10. Electrical manufacturing
11. Machinery, metal, and transport equipment






The following lists the CGE model equations used in this study. The model is developed
by Lo¨fgren et al. (2001).
Sets
α ∈ A activities
α ∈ ACES(⊂ A) activities with a CES function at the top of the tech-
nology nest
α ∈ ALEO(⊂ A) activities with a Leontief function at the top of the
technology nest
c ∈ C commodities
c ∈ CD(⊂ C) commodities with domestic sales of domestic output
c ∈ CDN(⊂ C) commodities not in CD
c ∈ CE(⊂ C) exported commodities
c ∈ CEN(⊂ C) commodities not in CE
c ∈ CM(⊂ C) imported commodities
c ∈ CMN(⊂ C) commodities not in CM
c ∈ CT (⊂ C) transactions service commodities
c ∈ CX(⊂ C) commodities with domestic production
f ∈ F factors
i ∈ INS institutions (domestic and rest of the world)
i ∈ INSD(⊂ INS) domestic institutions
i ∈ INSDNG(⊂ INSD) domestic non-government institutions
h ∈ H(⊂ INSDNG) households
Parameters
Latin letters
cwtsc weight of commodity c in the CPI
dwtsc weight of commodity c in the producer price index
icac a quantity of commodity c as intermediate input per
unit of activity a
icdc c′ quantity of commodity c as trade input per unit of c′
produced and sold domestically
icec c′ quantity of commodity c as trade input per exported
unit of c′
209
icmc c′ quantity of commodity c as trade input per imported
unit of c′
intaa quantity of aggregate intermediate input per activity
unit
ivaa quantity of value-added per activity unit
mpsi base savings rate for domestic institution i
mps01c 0-1 parameter with 1 for institutions with potentially
flexed direct tax rates
pwec export price (foreign currency)
pwmc import price (foreign currency)
qdstc quantity of stock change
qgc base-year quantity of government demand
qinvc base-year quantity of private investment demand
shifi f share for domestic institution i in income of factor f
shiii i′ share of net income of i′ to i (i ∈ INSDNG′; i ∈
INSDNG)
taa tax rate for activity a
tec export tax rate
tff direct tax rate for factor f
tinsi exogenous direct tax rate for domestic institution i
tins01i 0-1 parameter with 1 for institutions with potentially
flexed direct tax rates
tmc import tariff rate
tqc rate of sales tax
trnsfri f transfer from factor f to institution i
tvaa rate of value-added tax for activity a
Greek letters
αaa efficiency parameter in the CES activity function
αvaa efficiency parameter in the CES value-added function
αaca shift parameter for domestic commodity aggregation
function
αqc Armington function shift parameter
αtc CET function shift parameter
βha c h marginal share of consumption spending on home
commodity c from activity a for household h
βmch marginal share of consumption spending on marketed
commodity c for household h
δaa CES activity function share parameter
δaca c share parameter for domestic commodity aggregation
function
δqc Armington function share parameter
δtc CET function share parameter
δvaf a CES value-added function share parameter for factor
f in activity a
210
γmch subsistence consumption of marketed commodity c for
household h
γha c h subsistence consumption of home commodity c from
activity a for household h
θa c yield of output c per unit of activity a
ρaa CES production function exponent
ρvaa CES value-added function exponent
ρacc domestic commodity aggregation function exponent
ρqc Armington function exponent
ρtc CET function exponent
Exogenous variables
CPI consumer price index
DTINS change in domestic institution tax share (= 0 for base;
exogenous variable)
FSAV foreign savings (FCU)
GADJ government consumption adjustment factor
IADJ investment adjustment factor
MPSADJ savings rate scaling factor (= 0 for base)
QFSf quantity supplied of factor
TINSADJ direct tax scaling factor (= 0 for base; exogenous vari-
able)
WFDIST f a wage distortion factor for factor f in activity a
Endogenous variables
DMPS change in domestic institution savings rate (= 0 for
base; exogenous variable)
DPI producer price index for domestically marketed output
EG government expenditures
EHh consumption spending for household
EXR exchange rate (LCU per unit of FCU)
GOV SHR government consumption share in nominal absorption
GSAV government savings
INV SHR investment share in nominal absorption
MPSi marginal propensity to save for domestic non-
government institution (exogenous variable)
PAa activity price (unit gross revenue)
PDDc demand price for commodity produced and sold do-
mestically
PDSc supply price for commodity produced and sold domes-
tically
PEc export price (domestic currency)
PINTAa aggregate intermediate input price for activity a
PMc import price (domestic currency)
211
PQc composite commodity price
PV Aa value-added price (factor income per unit of activity)
PXc aggregate producer price for commodity
PXACa c producer price of commodity c for activity a
QAa quantity (level) of activity
QDc quantity sold domestically of domestic output
QEc quantity of exports
QFf a quantity demanded of factor f from activity a
QGc government consumption demand for commodity
QHc h quantity consumed of commodity c by household h
QHAa c h quantity of household home consumption of commod-
ity c from activity a for household h
QINTAa quantity of aggregate intermediate input
QINTc a quantity of commodity c as intermediate input to ac-
tivity a
QINVc quantity of investment demand for commodity
QMc quantity of imports of commodity
QQc quantity of goods supplied to domestic market (com-
posite supply)
QTc quantity of commodity demanded as trade input
QV Aa quantity of (aggregated) value-added
QXc aggregated marketed quantity of domestic output of
commodity
QXACa c quantity of marketed output of commodity c from ac-
tivity a
TABS total nominal absorption
TINSi direct tax rate for institution i (i ∈ INSDNG)
TRIIi i′ transfers from institution i′ to i (both in the set
INSDNG)
WFf average price of factor f
Y Ff income of factor f
Y G government revenue
Y Ii income of domestic non-government institution









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables E.1 - E.21 report the simulation results on consumer price index, producer price
index, exchange rate, price and quantity of different commodities from the CGE simulations.
Table E.1: Simulation results - CPI consumer price index (PQ-based)
base SIM I SIM II SIM III SIM IV
1.0042 1.0042 1.0042 1.0042 1.0042
Table E.2: Simulation results - DPI index for domestic producer prices (PDS-based)
base SIM I SIM II SIM III SIM IV
1.0013 1.0028 1.0029 1.0044 1.0045
Table E.3: Simulation results - EXR exchange rate
base SIM I SIM II SIM III SIM IV
1.0007 1.0036 1.0036 1.0067 1.0068
228
Table E.4: Simulation results - PA output price of activity a (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 0.9971 0.4779 0.4593 0.9757 0.9387
Crop and other agricultural products 0.9969 0.0621 0.0424 0.1446 0.1056
Vegetable and fruits 0.9854 -0.1518 -0.2430 -0.3219 -0.4994
Mining 0.9998 0.2145 0.2126 0.4636 0.4593
Rice and flour 0.9983 0.3159 0.3053 0.6424 0.6213
Food processing 0.9968 -0.1637 -0.1843 -0.3291 -0.3696
Textile and apparel 0.9986 0.1697 0.1610 0.3576 0.3402
Plastic, rubber and chemical products 1.0007 0.1097 0.1140 0.2524 0.2601
Light industry 1.0000 0.1653 0.1652 0.3529 0.3521
Electrical manufacturing 1.0007 0.1355 0.1398 0.3132 0.3208
Machinery, metal and transport equipment 1.0013 -0.3130 -0.3051 -0.6119 -0.5971
Other industrial products 1.0007 0.1705 0.1744 0.3614 0.3686
Transportation 1.0032 0.3471 0.3668 0.7078 0.7462
Service 1.0051 0.4422 0.4742 0.8924 0.9552
Table E.5: Simulation results - QA level of domestic activity (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 173.4409 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 569.9901 -0.1775 -0.1869 -0.3516 -0.3701
Vegetable and fruits 271.6287 -0.0809 -0.1063 -0.1706 -0.2203
Mining 38.0712 -0.0658 -0.0672 -0.1281 -0.1310
Rice and flour 335.8296 -0.1610 -0.1895 -0.3260 -0.3817
Food processing 1020.1512 -0.3262 -0.3556 -0.6619 -0.7194
Textile and apparel 877.6992 0.0142 -0.0173 0.0409 -0.0204
Plastic, rubber and chemical products 243.0551 0.6518 0.6291 1.3397 1.2950
Light industry 545.9753 0.0341 0.0171 0.0826 0.0492
Electrical manufacturing 738.5931 3.2780 3.2514 6.4373 6.3863
Machinery, metal and transport equipment 1219.0784 0.0334 0.0187 0.0686 0.0399
Other industrial products 602.5475 0.0068 -0.0044 0.0212 -0.0010
Transportation 719.0031 -0.0042 -0.0001 -0.0104 -0.0024
Service 3778.0641 -0.0670 -0.0521 -0.1397 -0.1106
229
Table E.6: Simulation results - PDD demand price for commodity c produced and sold do-
mestically (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 0.9971 0.4779 0.4593 0.9757 0.9387
Crop and other agricultural products 0.9948 -0.0594 -0.0922 -0.1066 -0.1712
Vegetable and fruits 0.9847 -0.1726 -0.2684 -0.3662 -0.5525
Mining 0.9997 0.2049 0.2022 0.4445 0.4386
Rice and flour 0.9973 0.3302 0.3131 0.6603 0.6265
Food processing 0.9959 -0.2624 -0.2885 -0.5350 -0.5861
Textile and apparel 0.9977 0.1196 0.1052 0.2498 0.2213
Plastic, rubber and chemical products 1.0008 -0.3083 -0.3037 -0.5997 -0.5913
Light industry 0.9996 0.0873 0.0844 0.1884 0.1822
Electrical manufacturing 1.0010 -0.8174 -0.8120 -1.5527 -1.5433
Machinery, metal and transport equipment 1.0014 -0.4311 -0.4225 -0.8530 -0.8367
Other industrial products 1.0007 0.1358 0.1396 0.2876 0.2947
Transportation 1.0037 0.3619 0.3852 0.7324 0.7781
Service 1.0056 0.4602 0.4953 0.9252 0.9943
Table E.7: Simulation results - QD quantity of domestic sales (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 173.4409 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 369.2310 -0.2987 -0.3212 -0.6015 -0.6455
Vegetable and fruits 259.4683 -0.1017 -0.1317 -0.2149 -0.2736
Mining 33.4702 -0.0848 -0.0879 -0.1661 -0.1722
Rice and flour 232.3996 -0.1468 -0.1818 -0.3083 -0.3765
Food processing 837.0268 -0.4247 -0.4596 -0.8671 -0.9352
Textile and apparel 611.1054 -0.1859 -0.2398 -0.3883 -0.4932
Plastic, rubber and chemical products 72.2439 -1.4321 -1.4525 -2.8946 -2.9337
Light industry 329.9342 -0.1994 -0.2248 -0.4087 -0.4582
Electrical manufacturing 99.9804 2.2952 2.2700 4.4575 4.4094
Machinery, metal and transport equipment 1018.1619 -0.0852 -0.0990 -0.1742 -0.2014
Other industrial products 461.4273 -0.0625 -0.0739 -0.1260 -0.1482
Transportation 582.5538 0.0252 0.0365 0.0385 0.0608
Service 3391.4772 -0.0491 -0.0311 -0.1072 -0.0719
230
Table E.8: Simulation results - PE price of exports
Sector BASE SIM I SIM II SIM III SIM IV
level level level level level
Crop and other agricultural products 1.0007 1.0036 1.0036 1.0067 1.0068
Vegetable and fruits 1.0007 1.0036 1.0036 1.0067 1.0068
Mining 1.0007 1.0036 1.0036 1.0067 1.0068
Rice and flour 1.0007 1.0036 1.0036 1.0067 1.0068
Food processing 1.0007 1.0036 1.0036 1.0067 1.0068
Textile and apparel 1.0007 1.0036 1.0036 1.0067 1.0068
Plastic, rubber and chemical products 1.0007 1.0036 1.0036 1.0067 1.0068
Light industry 1.0007 1.0036 1.0036 1.0067 1.0068
Electrical manufacturing 1.0007 1.0036 1.0036 1.0067 1.0068
Machinery, metal and transport equipment 1.0007 1.0036 1.0036 1.0067 1.0068
Other industrial products 1.0007 1.0036 1.0036 1.0067 1.0068
Transportation 1.0007 1.0036 1.0036 1.0067 1.0068
Service 1.0007 1.0036 1.0036 1.0067 1.0068
Table E.9: Simulation results - QE quantity of exports (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 200.7569 0.0438 0.0582 0.1038 0.1316
Vegetable and fruits 12.1590 0.3551 0.4254 0.7550 0.8918
Mining 4.6010 0.0729 0.0833 0.1477 0.1680
Rice and flour 103.4296 -0.1928 -0.2067 -0.3657 -0.3932
Food processing 183.1227 0.1208 0.1159 0.2664 0.2564
Textile and apparel 266.5905 0.4712 0.4910 1.0200 1.0579
Plastic, rubber and chemical products 170.8112 1.5307 1.5070 3.1201 3.0731
Light industry 216.0409 0.3900 0.3857 0.8305 0.8214
Electrical manufacturing 638.6127 3.4310 3.4042 6.7440 6.6926
Machinery, metal and transport equipment 200.9164 0.6324 0.6139 1.2910 1.2543
Other industrial products 141.1201 0.2335 0.2225 0.5018 0.4799
Transportation 136.4483 -0.1301 -0.1570 -0.2199 -0.2734
Service 386.5827 -0.2244 -0.2373 -0.4269 -0.4525
231
Table E.10: Simulation results - PM price of imports (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 1.0007 -0.9892 -0.9852 -1.9522 -1.945
Vegetable and fruits 1.0007 -4.2363 -4.2324 -8.4669 -8.4602
Mining 1.0007 -1.1534 -1.1494 -2.2816 -2.2744
Rice and flour 1.0007 -9.1766 -9.1729 -18.379 -18.373
Food processing 1.0007 -2.9523 -2.9483 -5.8908 -5.8838
Textile and apparel 1.0007 -2.3134 -2.3094 -4.609 -4.602
Plastic, rubber and chemical products 1.0007 -2.4763 -2.4723 -4.9358 -4.9288
Light industry 1.0007 -1.6868 -1.6828 -3.3517 -3.3446
Electrical manufacturing 1.0007 -0.8088 -0.8047 -1.5901 -1.5829
Machinery, metal and transport equipment 1.0007 -1.5407 -1.5367 -3.0587 -3.0515
Other industrial products 1.0007 -1.5154 -1.5113 -3.0078 -3.0007
Transportation 1.0007 0.2839 0.288 0.6022 0.6096
Service 1.0007 -0.4634 -0.4594 -0.8973 -0.89
Table E.11: Simulation results - QM quantity of imports(% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 44.3140 1.1091 1.0302 2.2181 2.0626
Vegetable and fruits 5.9449 6.8981 6.6919 14.5728 14.1430
Mining 9.3853 0.3397 0.3345 0.6910 0.6807
Rice and flour 1.8430 11.4499 11.3847 25.6486 25.5059
Food processing 88.0577 4.0764 3.9891 8.4151 8.2378
Textile and apparel 61.0302 3.5662 3.4816 7.3184 7.1480
Plastic, rubber and chemical products 146.3602 1.2697 1.2495 2.5810 2.5412
Light industry 89.5592 1.4984 1.4659 3.0285 2.9642
Electrical manufacturing 571.4860 2.2864 2.2626 4.4971 4.4512
Machinery, metal and transport equipment 435.2356 0.5889 0.5777 1.1824 1.1604
Other industrial products 200.7499 0.3269 0.3154 0.6576 0.6351
Transportation 72.7794 0.0874 0.1141 0.1420 0.1948
Service 259.7923 0.7294 0.7736 1.4337 1.5215
232
Table E.12: Simulation results - PQ price of composite good c (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 0.9971 0.4779 0.4593 0.9757 0.9387
Crop and other agricultural products 0.9974 -0.1602 -0.1890 -0.3079 -0.3646
Vegetable and fruits 0.9851 -0.2682 -0.3615 -0.5633 -0.7447
Mining 1.0163 -0.0933 -0.0945 -0.1550 -0.1580
Rice and flour 0.9980 0.2510 0.2340 0.4920 0.4586
Food processing 1.0031 -0.5248 -0.5478 -1.0681 -1.1132
Textile and apparel 1.0036 -0.1057 -0.1183 -0.2078 -0.2328
Plastic, rubber and chemical products 1.0410 -1.7663 -1.7621 -3.5289 -3.5215
Light industry 1.0114 -0.2943 -0.2957 -0.5782 -0.5815
Electrical manufacturing 1.0242 -0.8101 -0.8058 -1.5846 -1.5770
Machinery, metal and transport equipment 1.0195 -0.7640 -0.7568 -1.5163 -1.5028
Other industrial products 1.0200 -0.3655 -0.3616 -0.7142 -0.7071
Transportation 1.0034 0.3532 0.3745 0.7180 0.7594
Service 1.0064 0.3945 0.4275 0.7952 0.8598
Table E.13: Simulation results - QQ quantity of composite goods supply (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 173.4409 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 413.5440 -0.1477 -0.1762 -0.3003 -0.3561
Vegetable and fruits 265.4120 0.0543 0.0205 0.1077 0.0412
Mining 42.8555 0.0077 0.0042 0.0198 0.0128
Rice and flour 234.2425 -0.0597 -0.0949 -0.1240 -0.1927
Food processing 925.0830 0.0003 -0.0394 -0.0018 -0.0798
Textile and apparel 672.1352 0.1519 0.0952 0.2976 0.1870
Plastic, rubber and chemical products 218.6041 0.3702 0.3499 0.7443 0.7047
Light industry 419.4933 0.1608 0.1340 0.3154 0.2629
Electrical manufacturing 671.4663 2.2877 2.2637 4.4912 4.4450
Machinery, metal and transport equipment 1453.3975 0.1158 0.1027 0.2286 0.2030
Other industrial products 662.1773 0.0549 0.0434 0.1088 0.0865
Transportation 655.3329 0.0321 0.0451 0.0499 0.0756
Service 3651.2670 0.0058 0.0256 0.0010 0.0400
233
Table E.14: Simulation results - PVA value added price (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 0.9959 0.6572 0.6312 1.3367 1.2852
Crop and other agricultural products 0.9945 0.1844 0.1494 0.4003 0.3313
Vegetable and fruits 0.9521 -0.2083 -0.5180 -0.4982 -1.1005
Mining 0.9983 0.3288 0.3174 0.7035 0.6803
Rice and flour 0.9919 0.5223 0.4710 1.0600 0.9588
Food processing 0.9926 0.2752 0.2280 0.5529 0.4598
Textile and apparel 0.9913 0.8368 0.7815 1.7223 1.6134
Plastic, rubber and chemical products 0.9950 2.0105 1.9780 4.1420 4.0767
Light industry 0.9960 0.9030 0.8773 1.8588 1.8074
Electrical manufacturing 0.9947 6.7579 6.7238 13.6844 13.6160
Machinery, metal and transport equipment 0.9978 0.9520 0.9376 1.9348 1.9056
Other industrial products 0.9983 0.8894 0.8785 1.8186 1.7964
Transportation 1.0041 0.8555 0.8813 1.7279 1.7785
Service 1.0076 0.7321 0.7795 1.4736 1.5667
Table E.15: Simulation results - QVA quantity of aggregate value added (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 130.0993 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 333.0805 -0.1775 -0.1869 -0.3516 -0.3701
Vegetable and fruits 89.0927 -0.0809 -0.1063 -0.1706 -0.2203
Mining 25.0952 -0.0658 -0.0672 -0.1281 -0.1310
Rice and flour 26.2495 -0.1610 -0.1895 -0.3260 -0.3817
Food processing 200.6811 -0.3262 -0.3556 -0.6619 -0.7194
Textile and apparel 246.2329 0.0142 -0.0173 0.0409 -0.0204
Plastic, rubber and chemical products 54.9236 0.6518 0.6291 1.3397 1.2950
Light industry 157.3767 0.0341 0.0171 0.0826 0.0492
Electrical manufacturing 74.9664 3.2780 3.2514 6.4373 6.3863
Machinery, metal and transport equipment 172.4265 0.0334 0.0187 0.0686 0.0399
Other industrial products 184.7668 0.0068 -0.0044 0.0212 -0.0010
Transportation 298.6522 -0.0042 -0.0001 -0.0104 -0.0024
Service 2,167.5947 -0.0670 -0.0521 -0.1397 -0.1106
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Table E.16: Simulation results - PINTA price of intermediate aggregate (%change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 1.0086 -0.0578 -0.0543 -0.1029 -0.0963
Crop and other agricultural products 1.0075 -0.1087 -0.1072 -0.2127 -0.2098
Vegetable and fruits 1.0109 -0.1256 -0.1154 -0.2402 -0.2205
Mining 1.0108 -0.0329 -0.014 -0.0553 -0.0186
Rice and flour 1.0005 0.2985 0.2913 0.607 0.5927
Food processing 1.0038 -0.2838 -0.2971 -0.5703 -0.5964
Textile and apparel 1.0094 -0.0891 -0.0797 -0.1719 -0.1538
Plastic, rubber and chemical products 1.0186 -0.4552 -0.44 -0.9036 -0.8742
Light industry 1.0113 -0.1372 -0.1269 -0.2646 -0.2447
Electrical manufacturing 1.0208 -0.6162 -0.6076 -1.2047 -1.1885
Machinery, metal and transport equipment 1.0169 -0.5237 -0.5122 -1.0361 -1.0139
Other industrial products 1.0145 -0.2243 -0.2122 -0.4388 -0.4155
Transportation 1.0114 -0.0157 -0.0004 -0.0204 0.0093
Service 1.0073 0.0207 0.0303 0.0472 0.0659
Table E.17: Simulation results - QINTA quantity of aggregate intermediate input (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 42.9969 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 235.2611 -0.1775 -0.1869 -0.3516 -0.3701
Vegetable and fruits 180.8085 -0.0809 -0.1063 -0.1706 -0.2203
Mining 11.4573 -0.0658 -0.0672 -0.1281 -0.1310
Rice and flour 307.5356 -0.1610 -0.1895 -0.3260 -0.3817
Food processing 725.6223 -0.3262 -0.3556 -0.6619 -0.7194
Textile and apparel 623.3393 0.0142 -0.0173 0.0409 -0.0204
Plastic, rubber and chemical products 180.5145 0.6518 0.6291 1.3397 1.2950
Light industry 377.9963 0.0341 0.0171 0.0826 0.0492
Electrical manufacturing 643.4695 3.2780 3.2514 6.4373 6.3863
Machinery, metal and transport equipment 1015.6946 0.0334 0.0187 0.0686 0.0399
Other industrial products 331.0675 0.0068 -0.0044 0.0212 -0.0010
Transportation 415.3661 -0.0042 -0.0001 -0.0104 -0.0024
Service 1491.0794 -0.0670 -0.0521 -0.1397 -0.1106
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Table E.18: Simulation results - PX average output price (% change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 0.9971 0.4779 0.4593 0.9757 0.9387
Crop and other agricultural products 0.9969 0.0621 0.0424 0.1446 0.1056
Vegetable and fruits 0.9854 -0.1518 -0.2430 -0.3219 -0.4994
Mining 0.9998 0.2145 0.2126 0.4636 0.4593
Rice and flour 0.9983 0.3159 0.3053 0.6424 0.6213
Food processing 0.9968 -0.1637 -0.1843 -0.3291 -0.3696
Textile and apparel 0.9986 0.1697 0.1610 0.3576 0.3402
Plastic, rubber and chemical products 1.0007 0.1097 0.1140 0.2524 0.2601
Light industry 1.0000 0.1653 0.1652 0.3529 0.3521
Electrical manufacturing 1.0007 0.1355 0.1398 0.3132 0.3208
Machinery, metal and transport equipment 1.0013 -0.3130 -0.3051 -0.6119 -0.5971
Other industrial products 1.0007 0.1705 0.1744 0.3614 0.3686
Transportation 1.0032 0.3471 0.3668 0.7078 0.7462
Service 1.0051 0.4422 0.4742 0.8924 0.9552
Table E.19: Simulation results - QX quantity of aggregate marketed commodity output (%
change)
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Paddy rice 173.4409 -0.1526 -0.1795 -0.3090 -0.3616
Crop and other agricultural products 569.9901 -0.1775 -0.1869 -0.3516 -0.3701
Vegetable and fruits 271.6287 -0.0809 -0.1063 -0.1706 -0.2203
Mining 38.0712 -0.0658 -0.0672 -0.1281 -0.1310
Rice and flour 335.8296 -0.1610 -0.1895 -0.3260 -0.3817
Food processing 1,020.1512 -0.3262 -0.3556 -0.6619 -0.7194
Textile and apparel 877.6992 0.0142 -0.0173 0.0409 -0.0204
Plastic, rubber and chemical products 243.0551 0.6518 0.6291 1.3397 1.2950
Light industry 545.9753 0.0341 0.0171 0.0826 0.0492
Electrical manufacturing 738.5931 3.2780 3.2514 6.4373 6.3863
Machinery, metal and transport equipment 1,219.0784 0.0334 0.0187 0.0686 0.0399
Other industrial products 602.5475 0.0068 -0.0044 0.0212 -0.0010
Transportation 719.0031 -0.0042 -0.0001 -0.0104 -0.0024
Service 3,778.0641 -0.0670 -0.0521 -0.1397 -0.1106
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Table E.20: Simulation results - PWE world price of exports
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 1 1 1 1 1
Vegetable and fruits 1 1 1 1 1
Mining 1 1 1 1 1
Rice and flour 1 1 1 1 1
Food processing 1 1 1 1 1
Textile and apparel 1 1 1 1 1
Plastic, rubber and chemical products 1 1 1 1 1
Light industry 1 1 1 1 1
Electrical manufacturing 1 1 1 1 1
Machinery, metal and transport equipment 1 1 1 1 1
Other industrial products 1 1 1 1 1
Transportation 1 1 1 1 1
Service 1 1 1 1 1
Table E.21: Simulation results - PWM world price of imports
Sector BASE SIM I SIM II SIM III SIM IV
level (%ch) (%ch) (%ch) (%ch)
Crop and other agricultural products 0.9746 0.9746 0.9746 0.9746 0.9746
Vegetable and fruits 0.9099 0.9099 0.9099 0.9099 0.9099
Mining 0.9713 0.9713 0.9713 0.9713 0.9713
Rice and flour 0.8113 0.8113 0.8113 0.8113 0.8113
Food processing 0.9355 0.9355 0.9355 0.9355 0.9355
Textile and apparel 0.9482 0.9482 0.9482 0.9482 0.9482
Plastic, rubber and chemical products 0.9450 0.9450 0.9450 0.9450 0.9450
Light industry 0.9607 0.9607 0.9607 0.9607 0.9607
Electrical manufacturing 0.9782 0.9782 0.9782 0.9782 0.9782
Machinery, metal and transport equipment 0.9636 0.9636 0.9636 0.9636 0.9636
Other industrial products 0.9641 0.9641 0.9641 0.9641 0.9641
Transportation 1.0000 1.0000 1.0000 1.0000 1.0000




Tables F.1 - F.4 report descriptive statistics of household characteristics with the updated
income from simulations I to IV, respectively.
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Table F.1: Simulation results (SIM I) - Descriptive statistics (mean and standard deviation)
of household characteristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,910.23 20,519.42 2,788.34 1,699.65 15,057.67 22,950.34
household income per capita 3,843.71 6,457.71 668.62 281.34 4,939.25 7,168.38
Location (%)
urban 54.89 49.76 35.29 47.79 61.66 48.62
bkk 6.75 25.09 1.04 10.16 8.72 28.21
central 25.27 43.45 19.63 39.73 27.21 44.51
north 22.54 41.78 24.30 42.89 21.93 41.38
northeast 28.91 45.34 38.75 48.72 25.51 43.60
south 16.54 37.15 16.27 36.91 16.63 37.24
Head’s characteristics
age 48.12 14.85 51.11 15.53 47.09 14.47
male (%) 73.39 44.19 75.35 43.10 72.72 44.54
skill (%) 18.27 38.65 2.40 15.31 23.75 42.56
years of schooling 6.3396 4.5497 4.0048 2.5861 7.1455 4.7964
Highest education completed (%)
no education 10.59 30.77 19.39 39.54 7.55 26.42
lower elementary 53.38 49.89 65.90 47.41 49.06 49.99
upper elementary 8.85 28.40 8.81 28.35 8.86 28.42
lower secondary 8.91 28.48 3.49 18.36 10.77 31.01
upper secondary 7.59 26.48 1.85 13.49 9.57 29.42
bachelor or higher 10.69 30.89 0.55 7.37 14.19 34.89
Working status (%)
self-employed workers 43.74 49.61 52.91 49.92 40.58 49.11
wage workers 35.42 47.83 20.58 40.43 40.54 49.10
unpaid family workers 1.36 11.58 1.11 10.47 1.45 11.93
unemployed 19.48 39.61 25.41 43.54 17.44 37.94
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2112 1.7980 3.4623 1.6959
skill ratio (%) 17.96 29.14 3.72 11.69 22.87 31.64
dependency ratio (%) 61.43 70.17 86.27 82.08 52.86 63.34
no. of children (age < 15) 0.9459 1.0320 1.3776 1.1612 0.7970 0.9385
no. of adults (age 15-60) 2.2951 1.2775 2.2781 1.3376 2.3010 1.2560
no. of elders (age > 60) 0.4134 0.6743 0.5555 0.7449 0.3643 0.6409
Household income (by income type)
wage income 5,759.19 10,482.10 915.02 1,471.76 7,430.64 11,668.31
wage income - farm 303.33 1,212.05 350.57 815.52 287.03 1,321.17
wage income - non-farm 5,455.86 10,534.06 564.46 1,325.26 7,143.60 11,728.01
farm profits 1,344.00 6,483.09 949.51 1,295.96 1,480.11 7,475.42
non-farm profits 3,086.24 16,143.80 319.45 1,043.84 4,040.89 18,617.85
other income 1,720.81 4,842.32 604.36 899.53 2,106.03 5,539.08
Income share (by type) (%)
wage share 42.41 42.57 29.35 38.32 46.92 43.04
wage share - farm 6.53 20.17 13.75 27.81 4.04 16.00
wage share - non-farm 35.88 42.45 15.60 32.23 42.88 43.29
farm profit share 18.71 32.74 34.64 38.71 13.21 28.40
non-farm profit share 18.57 34.26 8.99 25.52 21.87 36.21
other income share 20.31 31.14 27.01 34.70 18.00 29.46
Household type (%)
(from major source of income)
Wage household 44.56 49.70 29.86 45.77 49.63 50.00
Farm profit household 19.59 39.69 37.49 48.41 13.41 34.08
Non-farm profit household 19.14 39.34 9.40 29.19 22.50 41.76
Other income household 16.71 37.30 23.24 42.24 14.45 35.16
N 23,549 6,041 17,508
Note: * skill is defined as those who have completed at least lower secondary school.
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Table F.2: Simulation results (SIM II) - Descriptive statistics (mean and standard deviation)
of household characteristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,910.27 20,524.85 2,788.30 1,698.55 15,059.84 22,958.28
household income per capita 3,843.74 6,459.38 668.73 281.39 4,939.99 7,170.81
Location (%)
urban 54.89 49.76 35.32 47.80 61.65 48.63
bkk 6.75 25.09 1.04 10.16 8.72 28.21
central 25.27 43.45 19.64 39.73 27.21 44.51
north 22.54 41.78 24.29 42.89 21.93 41.38
northeast 28.91 45.34 38.77 48.73 25.51 43.59
south 16.54 37.15 16.26 36.91 16.64 37.24
Head’s characteristics
age 48.12 14.85 51.11 15.52 47.09 14.47
male (%) 73.39 44.19 75.36 43.09 72.71 44.55
skill (%) 18.27 38.65 2.40 15.31 23.76 42.56
years of schooling 6.3396 4.5497 4.0056 2.5862 7.1458 4.7967
Highest education completed (%)
no education 10.59 30.77 19.38 39.53 7.55 26.42
lower elementary 53.38 49.89 65.91 47.41 49.06 49.99
upper elementary 8.85 28.40 8.81 28.34 8.86 28.42
lower secondary 8.91 28.48 3.51 18.40 10.77 31.00
upper secondary 7.59 26.48 1.85 13.49 9.57 29.42
bachelor or higher 10.69 30.89 0.55 7.37 14.19 34.89
Working status (%)
self-employed workers 43.74 49.61 52.93 49.92 40.57 49.10
wage workers 35.42 47.83 20.57 40.42 40.54 49.10
unpaid family workers 1.36 11.58 1.13 10.55 1.44 11.91
unemployed 19.48 39.61 25.38 43.52 17.45 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2108 1.7975 3.4623 1.6961
skill ratio (%) 17.96 29.14 3.71 11.68 22.88 31.64
dependency ratio (%) 61.43 70.17 86.25 82.06 52.86 63.34
no. of children (age < 15) 0.9459 1.0320 1.3776 1.1611 0.7969 0.9385
no. of adults (age 15-60) 2.2951 1.2775 2.2781 1.3373 2.3010 1.2561
no. of elders (age > 60) 0.4134 0.6743 0.5551 0.7448 0.3645 0.6409
Household income (by income type)
wage income 5,759.72 10,483.29 915.52 1,471.58 7,432.29 11,670.43
wage income - farm 303.30 1,212.02 350.33 815.27 287.06 1,321.26
wage income - non-farm 5,456.41 10,535.26 565.19 1,325.35 7,145.22 11,730.16
farm profits 1,343.80 6,480.32 949.02 1,295.70 1,480.10 7,472.82
non-farm profits 3,085.96 16,150.68 319.45 1,042.50 4,041.16 18,627.45
other income 1,720.81 4,842.32 604.31 899.36 2,106.30 5,539.52
Income share (by type) (%)
wage share 42.42 42.57 29.36 38.31 46.92 43.04
wage share - farm 6.53 20.17 13.74 27.80 4.04 16.00
wage share - non-farm 35.89 42.45 15.62 32.24 42.88 43.30
farm profit share 18.71 32.74 34.63 38.72 13.21 28.41
non-farm profit share 18.56 34.25 9.01 25.53 21.86 36.21
other income share 20.31 31.14 27.00 34.69 18.00 29.46
Household type (%)
(from major source of income)
Wage household 44.57 49.71 29.88 45.78 49.64 50.00
Farm profit household 19.59 39.69 37.49 48.41 13.41 34.07
Non-farm profit household 19.13 39.34 9.41 29.21 22.49 41.75
Other income household 16.71 37.30 23.21 42.22 14.46 35.17
N 23,549 6,044 17,505
Note: * skill is defined as those who have completed at least lower secondary school.
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Table F.3: Simulation results (SIM III) - Descriptive statistics (mean and standard deviation)
of household characteristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,997.28 20,632.27 2,801.93 1,703.86 15,120.11 23,039.36
household income per capita 3,871.24 6,491.52 671.11 280.27 4,958.03 7,194.85
Location (%)
urban 54.89 49.76 35.21 47.77 61.58 48.64
bkk 6.75 25.09 1.02 10.06 8.69 28.17
central 25.27 43.45 19.60 39.70 27.19 44.50
north 22.54 41.78 24.15 42.81 21.99 41.42
northeast 28.91 45.34 38.89 48.76 25.52 43.60
south 16.54 37.15 16.33 36.97 16.61 37.22
Head’s characteristics
age 48.12 14.85 51.15 15.55 47.09 14.46
male (%) 73.39 44.19 75.24 43.16 72.76 44.52
skill (%) 18.27 38.65 2.33 15.08 23.69 42.52
years of schooling 6.3396 4.5497 3.9940 2.5773 7.1365 4.7929
Highest education completed (%)
no education 10.59 30.77 19.47 39.60 7.57 26.45
lower elementary 53.38 49.89 65.95 47.39 49.11 49.99
upper elementary 8.85 28.40 8.81 28.35 8.86 28.41
lower secondary 8.91 28.48 3.43 18.21 10.76 30.99
upper secondary 7.59 26.48 1.78 13.21 9.56 29.41
bachelor or higher 10.69 30.89 0.55 7.42 14.13 34.83
Working status (%)
self-employed workers 43.74 49.61 53.07 49.91 40.58 49.11
wage workers 35.42 47.83 20.34 40.25 40.54 49.10
unpaid family workers 1.36 11.58 1.12 10.54 1.44 11.91
unemployed 19.48 39.61 25.48 43.58 17.45 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2154 1.8003 3.4639 1.6955
skill ratio (%) 17.96 29.14 3.67 11.61 22.81 31.61
dependency ratio (%) 61.43 70.17 86.56 82.24 52.90 63.34
no. of children (age < 15) 0.9459 1.0320 1.3831 1.1622 0.7974 0.9387
no. of adults (age 15-60) 2.2951 1.2775 2.2754 1.3391 2.3018 1.2558
no. of elders (age > 60) 0.4134 0.6743 0.5570 0.7452 0.3646 0.6412
Household income (by income type)
wage income 5,811.64 10,541.27 911.87 1,474.61 7,475.65 11,713.08
wage income - farm 306.00 1,218.23 353.90 819.92 289.74 1,326.20
wage income - non-farm 5,505.64 10,594.36 557.98 1,323.00 7,185.92 11,774.08
farm profits 1,353.51 6,491.27 965.75 1,309.87 1,485.20 7,469.70
non-farm profits 3,111.31 16,260.20 317.29 1,044.97 4,060.19 18,715.43
other income 1,720.81 4,842.32 607.02 902.50 2,099.06 5,529.08
Income share (by type) (%)
wage share 42.48 42.57 29.14 38.24 47.01 43.01
wage share - farm 6.54 20.16 13.79 27.80 4.08 16.07
wage share - non-farm 35.94 42.46 15.35 32.04 42.93 43.29
farm profit share 18.74 32.75 34.93 38.78 13.25 28.41
non-farm profit share 18.56 34.25 8.91 25.45 21.84 36.18
other income share 20.21 31.07 27.02 34.72 17.90 29.37
Household type (%)
(from major source of income)
Wage household 44.61 49.71 29.51 45.61 49.74 50.00
Farm profit household 19.64 39.73 37.96 48.53 13.43 34.09
Non-farm profit household 19.13 39.33 9.28 29.02 22.48 41.74
Other income household 16.61 37.22 23.25 42.25 14.36 35.07
N 23,549 5,970 17,579
Note: * skill is defined as those who have completed at least lower secondary school.
241
Table F.4: Simulation results (SIM IV) - Descriptive statistics (mean and standard deviation)
of household characteristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,997.33 20,642.92 2,801.40 1,702.75 15,123.16 23,053.91
household income per capita 3,871.28 6,494.80 671.14 280.21 4,959.06 7,199.33
Location (%)
urban 54.89 49.76 35.24 47.77 61.58 48.64
bkk 6.75 25.09 1.02 10.05 8.69 28.18
central 25.27 43.45 19.58 39.69 27.20 44.50
north 22.54 41.78 24.15 42.81 21.99 41.42
northeast 28.91 45.34 38.92 48.76 25.51 43.59
south 16.54 37.15 16.32 36.96 16.61 37.22
Head’s characteristics
age 48.12 14.85 51.16 15.55 47.09 14.46
male (%) 73.39 44.19 75.24 43.16 72.76 44.52
skill (%) 18.27 38.65 2.31 15.03 23.70 42.53
years of schooling 6.3396 4.5497 3.9913 2.5723 7.1381 4.7934
Highest education completed (%)
no education 10.59 30.77 19.47 39.60 7.57 26.45
lower elementary 53.38 49.89 65.97 47.38 49.10 49.99
upper elementary 8.85 28.40 8.81 28.34 8.86 28.42
lower secondary 8.91 28.48 3.43 18.21 10.77 31.00
upper secondary 7.59 26.48 1.77 13.21 9.57 29.41
bachelor or higher 10.69 30.89 0.54 7.30 14.14 34.84
Working status (%)
self-employed workers 43.74 49.61 53.08 49.91 40.57 49.10
wage workers 35.42 47.83 20.30 40.23 40.55 49.10
unpaid family workers 1.36 11.58 1.12 10.53 1.44 11.91
unemployed 19.48 39.61 25.49 43.59 17.44 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2148 1.8001 3.4640 1.6956
skill ratio (%) 17.96 29.14 3.66 11.59 22.82 31.61
dependency ratio (%) 61.43 70.17 86.54 82.23 52.90 63.34
no. of children (age < 15) 0.9459 1.0320 1.3820 1.1624 0.7977 0.9387
no. of adults (age 15-60) 2.2951 1.2775 2.2754 1.3388 2.3018 1.2559
no. of elders (age > 60) 0.4134 0.6743 0.5574 0.7453 0.3644 0.6411
Household income (by income type)
wage income 5,812.65 10,543.61 911.06 1,474.02 7,478.78 11,716.47
wage income - farm 305.94 1,218.17 353.56 819.51 289.76 1,326.31
wage income - non-farm 5,506.71 10,596.70 557.50 1,322.41 7,189.02 11,777.52
farm profits 1,353.11 6,485.83 966.01 1,309.71 1,484.70 7,464.21
non-farm profits 3,110.76 16,273.65 317.18 1,043.21 4,060.33 18,733.19
other income 1,720.81 4,842.32 607.15 902.26 2,099.35 5,529.67
Income share (by type) (%)
wage share 42.48 42.57 29.11 38.23 47.03 43.02
wage share - farm 6.54 20.16 13.77 27.79 4.08 16.07
wage share - non-farm 35.94 42.46 15.34 32.02 42.95 43.29
farm profit share 18.75 32.75 34.93 38.79 13.25 28.41
non-farm profit share 18.55 34.25 8.93 25.46 21.83 36.18
other income share 20.22 31.07 27.02 34.70 17.90 29.37
Household type (%)
(from major source of income)
Wage household 44.62 49.71 29.49 45.61 49.76 50.00
Farm profit household 19.65 39.73 37.96 48.53 13.42 34.09
Non-farm profit household 19.11 39.32 9.29 29.03 22.45 41.73
Other income household 16.62 37.22 23.25 42.25 14.36 35.07
N 23,549 5,974 17,575
Note: * skill is defined as those who have completed at least lower secondary school.
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Tables F.5 - F.12 report descriptive statistics of household characteristics with the updated
income by regions for the poor and the non-poor from simulations I to IV, respectively.
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Table F.5: Simulation results (SIM I) - Descriptive statistic (mean) of household characteristics
by regions
Overall
Bangkok Central North Northeast South Total
household income 23,256.89 12,678.29 10,165.60 10,390.85 11,140.76 11,910.23
household income per capita 7,497.07 4,064.23 3,425.19 3,266.91 3,594.86 3,843.71
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Highest education completed (%)
no education 5.56 9.84 15.67 6.61 13.82 10.59
lower elementary 29.84 55.14 54.86 60.22 46.29 53.38
upper elementary 14.35 9.70 6.81 7.54 10.38 8.85
lower secondary 14.22 9.13 7.86 7.73 9.89 8.91
upper secondary 15.17 7.67 5.64 6.18 9.50 7.59
bachelor or higher 20.86 8.52 9.16 11.72 10.12 10.69
Working status (%)
self-employed workers 23.66 36.61 45.28 53.77 43.21 43.74
wage workers 55.57 39.51 32.67 27.28 38.90 35.42
unpaid family workers 0.63 1.26 1.53 1.28 1.72 1.36
unemployed 20.14 22.62 20.52 17.67 16.17 19.48
Household’s characteristics
Demographic
household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,812.42 6,378.83 4,502.35 4,445.92 5,127.19 5,759.19
wage income - farm 69.03 294.21 300.98 216.68 567.51 303.33
wage income - non-farm 14,743.39 6,084.62 4,201.37 4,229.24 4,559.68 5,455.86
farm profits 86.69 1,744.66 1,044.57 1,214.81 1,878.65 1,344.00
non-farm profits 5,928.42 3,034.61 2,743.50 2,871.40 2,848.10 3,086.24
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.22 48.86 39.45 33.37 43.94 42.41
wage share - farm 0.49 5.48 7.24 5.44 11.55 6.53
wage share - non-farm 62.73 43.38 32.22 27.93 32.38 35.88
farm profit share 0.51 14.47 18.65 25.66 20.52 18.71
non-farm profit share 21.95 19.16 18.29 16.20 20.80 18.57
other income share 14.32 17.52 23.61 24.77 14.75 20.31
Household type (%)
(from major source of income)
Wage household 65.70 51.16 41.94 34.99 46.16 44.56
Farm profit household 0.38 14.91 19.46 27.48 20.95 19.59
Non-farm profit household 22.47 19.31 18.86 17.16 21.39 19.14
Other income household 11.45 14.62 19.73 20.37 11.50 16.71











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table F.7: Simulation results (SIM II) - Descriptive statistic (mean) of household characteris-
tics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,259.11 12,677.85 10,165.40 10,391.19 11,140.46 11,910.27
household income per capita 7,497.63 4,064.13 3,425.11 3,267.06 3,594.81 3,843.74
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Highest education completed (%)
no education 5.56 9.84 15.67 6.61 13.82 10.59
lower elementary 29.84 55.14 54.86 60.22 46.29 53.38
upper elementary 14.35 9.70 6.81 7.54 10.38 8.85
lower secondary 14.22 9.13 7.86 7.73 9.89 8.91
upper secondary 15.17 7.67 5.64 6.18 9.50 7.59
bachelor or higher 20.86 8.52 9.16 11.72 10.12 10.69
Working status (%)
self-employed workers 23.66 36.61 45.28 53.77 43.21 43.74
wage workers 55.57 39.51 32.67 27.28 38.90 35.42
unpaid family workers 0.63 1.26 1.53 1.28 1.72 1.36
unemployed 20.14 22.62 20.52 17.67 16.17 19.48
Household’s characteristics
Demographic
household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,813.77 6,379.25 4,502.74 4,446.48 5,127.68 5,759.72
wage income - farm 69.03 294.18 300.94 216.66 567.47 303.30
wage income - non-farm 14,744.74 6,085.07 4,201.80 4,229.82 4,560.20 5,456.41
farm profits 86.66 1,744.16 1,044.49 1,214.71 1,878.50 1,343.80
non-farm profits 5,929.32 3,034.25 2,742.99 2,871.30 2,847.47 3,085.96
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.22 48.86 39.45 33.37 43.94 42.42
wage share - farm 0.49 5.48 7.23 5.43 11.55 6.53
wage share - non-farm 62.73 43.38 32.22 27.93 32.38 35.89
farm profit share 0.51 14.47 18.66 25.66 20.53 18.71
non-farm profit share 21.94 19.15 18.28 16.20 20.79 18.56
other income share 14.32 17.52 23.61 24.77 14.75 20.31
Household type (%)
(from major source of income)
Wage household 65.70 51.18 41.94 35.00 46.16 44.57
Farm profit household 0.38 14.91 19.46 27.48 20.95 19.59
Non-farm profit household 22.47 19.29 18.86 17.14 21.39 19.13
Other income household 11.45 14.62 19.73 20.37 11.50 16.71












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table F.9: Simulation results (SIM III) - Descriptive statistic (mean) of household character-
istics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,402.79 12,767.33 10,244.07 10,468.48 11,228.90 11,997.28
household income per capita 7,543.54 4,092.52 3,450.81 3,290.76 3,622.49 3,871.24
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Highest education completed (%)
no education 5.56 9.84 15.67 6.61 13.82 10.59
lower elementary 29.84 55.14 54.86 60.22 46.29 53.38
upper elementary 14.35 9.70 6.81 7.54 10.38 8.85
lower secondary 14.22 9.13 7.86 7.73 9.89 8.91
upper secondary 15.17 7.67 5.64 6.18 9.50 7.59
bachelor or higher 20.86 8.52 9.16 11.72 10.12 10.69
Working status (%)
self-employed workers 23.66 36.61 45.28 53.77 43.21 43.74
wage workers 55.57 39.51 32.67 27.28 38.90 35.42
unpaid family workers 0.63 1.26 1.53 1.28 1.72 1.36
unemployed 20.14 22.62 20.52 17.67 16.17 19.48
Household’s characteristics
Demographic
household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,910.76 6,434.28 4,548.81 4,491.44 5,176.63 5,811.64
wage income - farm 69.27 296.30 304.00 218.88 572.41 306.00
wage income - non-farm 14,841.49 6,137.97 4,244.81 4,272.57 4,604.22 5,505.64
farm profits 87.18 1,753.48 1,053.93 1,224.63 1,892.60 1,353.51
non-farm profits 5,975.49 3,059.38 2,766.15 2,893.69 2,872.85 3,111.31
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.26 48.90 39.54 33.45 43.98 42.48
wage share - farm 0.49 5.48 7.25 5.46 11.55 6.54
wage share - non-farm 62.77 43.42 32.29 28.00 32.43 35.94
farm profit share 0.51 14.50 18.70 25.70 20.57 18.74
non-farm profit share 21.95 19.16 18.29 16.20 20.79 18.56
other income share 14.28 17.45 23.48 24.65 14.66 20.21
Household type (%)
(from major source of income)
Wage household 65.76 51.18 41.94 35.08 46.26 44.61
Farm profit household 0.38 14.96 19.48 27.61 20.95 19.64
Non-farm profit household 22.47 19.33 18.84 17.10 21.41 19.13
Other income household 11.39 14.54 19.73 20.21 11.37 16.61












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table F.11: Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,407.10 12,766.43 10,243.65 10,469.11 11,228.28 11,997.33
household income per capita 7,544.63 4,092.32 3,450.64 3,291.04 3,622.38 3,871.28
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Highest education completed (%)
no education 5.56 9.84 15.67 6.61 13.82 10.59
lower elementary 29.84 55.14 54.86 60.22 46.29 53.38
upper elementary 14.35 9.70 6.81 7.54 10.38 8.85
lower secondary 14.22 9.13 7.86 7.73 9.89 8.91
upper secondary 15.17 7.67 5.64 6.18 9.50 7.59
bachelor or higher 20.86 8.52 9.16 11.72 10.12 10.69
Working status (%)
self-employed workers 23.66 36.61 45.28 53.77 43.21 43.74
wage workers 55.57 39.51 32.67 27.28 38.90 35.42
unpaid family workers 0.63 1.26 1.53 1.28 1.72 1.36
unemployed 20.14 22.62 20.52 17.67 16.17 19.48
Household’s characteristics
Demographic
household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,913.37 6,435.08 4,549.56 4,492.51 5,177.56 5,812.65
wage income - farm 69.27 296.25 303.92 218.82 572.33 305.94
wage income - non-farm 14,844.10 6,138.83 4,245.64 4,273.69 4,605.24 5,506.71
farm profits 87.12 1,752.49 1,053.76 1,224.42 1,892.31 1,353.11
non-farm profits 5,977.24 3,058.67 2,765.14 2,893.48 2,871.60 3,110.76
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.26 48.90 39.54 33.45 43.98 42.48
wage share - farm 0.49 5.48 7.25 5.45 11.55 6.54
wage share - non-farm 62.77 43.42 32.29 28.00 32.43 35.94
farm profit share 0.51 14.50 18.71 25.70 20.58 18.75
non-farm profit share 21.94 19.15 18.27 16.19 20.78 18.55
other income share 14.28 17.45 23.48 24.65 14.66 20.22
Household type (%)
(from major source of income)
Wage household 65.76 51.23 41.93 35.08 46.26 44.62
Farm profit household 0.38 14.96 19.50 27.61 20.95 19.65
Non-farm profit household 22.47 19.26 18.84 17.10 21.41 19.11
Other income household 11.39 14.55 19.73 20.21 11.37 16.62














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tables G.1 - G.4 report descriptive statistics of household characteristics with the updated
income from simulations I to IV, respectively.
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Table G.1: Simulation results (SIM I) - Descriptive statistics (mean) of household character-
istics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,910.82 20,520.80 2,783.83 1,707.67 15,057.27 22,949.12
household income per capita 3,843.75 6,457.79 667.32 285.54 4,938.79 7,167.64
Location (%)
urban 54.89 49.76 35.30 47.79 61.65 48.63
bkk 6.75 25.09 1.04 10.17 8.71 28.20
central 25.27 43.45 19.63 39.73 27.21 44.50
north 22.54 41.78 24.30 42.89 21.93 41.38
northeast 28.91 45.34 38.74 48.72 25.52 43.60
south 16.54 37.15 16.28 36.92 16.63 37.24
Head’s characteristics
age 48.12 14.85 51.12 15.53 47.09 14.47
male (%) 73.39 44.19 75.35 43.10 72.72 44.54
skill (%) 18.27 38.65 2.41 15.34 23.75 42.55
years of schooling 6.3396 4.5497 4.0061 2.5877 7.1444 4.7963
Highest education completed (%)
no education 10.59 30.77 19.38 39.53 7.56 26.43
lower elementary 53.38 49.89 65.90 47.41 49.07 49.99
upper elementary 8.85 28.40 8.81 28.34 8.86 28.42
lower secondary 8.91 28.48 3.50 18.37 10.77 31.00
upper secondary 7.59 26.48 1.86 13.52 9.56 29.41
bachelor or higher 10.69 30.89 0.55 7.39 14.18 34.89
Working status (%)
self-employed workers 43.74 49.61 52.94 49.92 40.57 49.10
wage workers 35.42 47.83 20.53 40.40 40.55 49.10
unpaid family workers 1.36 11.58 1.11 10.48 1.44 11.93
unemployed 19.48 39.61 25.42 43.54 17.44 37.94
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2108 1.7981 3.4626 1.6960
skill ratio (%) 17.96 29.14 3.72 11.71 22.87 31.64
dependency ratio (%) 61.43 70.17 86.26 82.08 52.88 63.35
no. of children (age < 15) 0.9459 1.0320 1.3772 1.1612 0.7972 0.9387
no. of adults (age 15-60) 2.2951 1.2775 2.2779 1.3377 2.3011 1.2560
no. of elders (age > 60) 0.4134 0.6743 0.5557 0.7450 0.3643 0.6409
Household income (by income type)
wage income 5,760.07 10,478.75 915.43 1,473.62 7,430.22 11,663.26
wage income - farm 306.06 1,221.07 350.44 817.33 290.76 1,331.86
wage income - non-farm 5,454.01 10,530.83 565.00 1,326.39 7,139.45 11,723.70
farm profits 1,337.24 6,457.09 946.18 1,294.71 1,472.05 7,444.47
non-farm profits 3,092.71 16,157.21 317.33 1,055.92 4,049.50 18,630.74
other income 1,720.81 4,842.32 604.89 900.20 2,105.51 5,538.56
Income share (by type) (%)
wage share 42.36 56.17 29.07 67.78 46.94 43.04
wage share - farm 6.49 28.71 13.49 45.33 4.08 16.10
wage share - non-farm 35.87 48.15 15.58 44.88 42.87 43.30
farm profit share 18.62 32.81 34.52 39.05 13.14 28.34
non-farm profit share 18.71 56.93 9.40 75.21 21.92 36.24
other income share 20.30 39.12 27.01 51.78 17.99 29.46
Household type (%)
(from major source of income)
Wage household 44.57 49.71 29.83 45.76 49.66 50.00
Farm profit household 19.50 39.62 37.36 48.38 13.34 34.01
Non-farm profit household 19.22 39.41 9.55 29.39 22.56 41.80
Other income household 16.70 37.30 23.25 42.25 14.44 35.15
N 23,549 6,037 17,512
Note: * skill is defined as those who have completed at least lower secondary school.
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Table G.2: Simulation results (SIM II) - Descriptive statistics (mean) of household character-
istics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,912.79 20,526.37 2,783.68 1,707.73 15,060.31 22,955.53
household income per capita 3,844.38 6,459.55 667.43 286.10 4,939.72 7,169.70
Location (%)
urban 54.89 49.76 35.34 47.81 61.64 48.63
bkk 6.75 25.09 1.04 10.17 8.71 28.20
central 25.27 43.45 19.64 39.73 27.21 44.50
north 22.54 41.78 24.29 42.88 21.93 41.38
northeast 28.91 45.34 38.76 48.72 25.51 43.60
south 16.54 37.15 16.27 36.92 16.63 37.24
Head’s characteristics
age 48.12 14.85 51.11 15.53 47.09 14.47
male (%) 73.39 44.19 75.36 43.10 72.71 44.54
skill (%) 18.27 38.65 2.41 15.34 23.75 42.55
years of schooling 6.3396 4.5497 4.0071 2.5884 7.1441 4.7964
Highest education completed (%)
no education 10.59 30.77 19.37 39.53 7.56 26.43
lower elementary 53.38 49.89 65.90 47.41 49.07 49.99
upper elementary 8.85 28.40 8.80 28.34 8.86 28.42
lower secondary 8.91 28.48 3.51 18.40 10.77 31.00
upper secondary 7.59 26.48 1.86 13.52 9.56 29.41
bachelor or higher 10.69 30.89 0.55 7.40 14.18 34.89
Working status (%)
self-employed workers 43.74 49.61 52.96 49.92 40.56 49.10
wage workers 35.42 47.83 20.52 40.39 40.55 49.10
unpaid family workers 1.36 11.58 1.13 10.56 1.44 11.91
unemployed 19.48 39.61 25.39 43.53 17.45 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2103 1.7976 3.4628 1.6962
skill ratio (%) 17.96 29.14 3.72 11.70 22.87 31.64
dependency ratio (%) 61.43 70.17 86.25 82.07 52.88 63.35
no. of children (age < 15) 0.9459 1.0320 1.3772 1.1612 0.7972 0.9387
no. of adults (age 15-60) 2.2951 1.2775 2.2778 1.3374 2.3011 1.2561
no. of elders (age > 60) 0.4134 0.6743 0.5553 0.7449 0.3645 0.6409
Household income (by income type)
wage income 5,761.48 10,480.74 915.85 1,473.36 7,432.14 11,665.54
wage income - farm 306.37 1,222.29 350.05 817.04 291.31 1,333.45
wage income - non-farm 5,455.11 10,532.82 565.80 1,326.40 7,140.83 11,726.10
farm profits 1,336.57 6,451.45 945.77 1,294.38 1,471.31 7,437.99
non-farm profits 3,093.93 16,165.34 317.16 1,056.52 4,051.31 18,640.27
other income 1,720.81 4,842.32 604.90 900.04 2,105.55 5,538.61
Income share (by type) (%)
wage share 42.21 52.13 28.47 58.96 46.95 43.04
wage share - farm 6.32 27.49 12.83 42.64 4.08 16.11
wage share - non-farm 35.88 45.21 15.64 38.61 42.86 43.30
farm profit share 18.62 32.76 34.51 38.92 13.14 28.34
non-farm profit share 18.85 49.39 9.94 59.53 21.92 36.25
other income share 20.32 36.13 27.07 45.69 17.99 29.46
Household type (%)
(from major source of income)
Wage household 44.58 49.71 29.84 45.76 49.66 50.00
Farm profit household 19.50 39.62 37.37 48.38 13.33 34.00
Non-farm profit household 19.22 39.41 9.56 29.40 22.56 41.80
Other income household 16.70 37.30 23.23 42.23 14.45 35.16
N 23,549 6,037 17,512
Note: * skill is defined as those who have completed at least lower secondary school.
254
Table G.3: Simulation results (SIM III) - Descriptive statistics (mean) of household charac-
teristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 11,999.72 20,640.65 2,791.74 1,722.93 15,121.13 23,042.94
household income per capita 3,871.68 6,493.19 668.24 290.54 4,957.61 7,195.01
Location (%)
urban 54.89 49.76 35.22 47.77 61.56 48.65
bkk 6.75 25.09 1.02 10.07 8.69 28.17
central 25.27 43.45 19.60 39.70 27.19 44.49
north 22.54 41.78 24.15 42.80 21.99 41.42
northeast 28.91 45.34 38.88 48.75 25.53 43.61
south 16.54 37.15 16.35 36.99 16.60 37.21
Head’s characteristics
age 48.12 14.85 51.16 15.55 47.09 14.46
male (%) 73.39 44.19 75.24 43.17 72.77 44.52
skill (%) 18.27 38.65 2.35 15.15 23.68 42.51
years of schooling 6.3396 4.5497 3.9966 2.5809 7.1342 4.7925
Highest education completed (%)
no education 10.59 30.77 19.46 39.59 7.58 26.47
lower elementary 53.38 49.89 65.95 47.39 49.12 49.99
upper elementary 8.85 28.40 8.81 28.34 8.86 28.42
lower secondary 8.91 28.48 3.44 18.22 10.76 30.99
upper secondary 7.59 26.48 1.79 13.26 9.55 29.40
bachelor or higher 10.69 30.89 0.56 7.46 14.12 34.82
Working status (%)
self-employed workers 43.74 49.61 53.14 49.91 40.56 49.10
wage workers 35.42 47.83 20.25 40.19 40.56 49.10
unpaid family workers 1.36 11.58 1.12 10.55 1.44 11.91
unemployed 19.48 39.61 25.49 43.58 17.45 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2143 1.8005 3.4646 1.6957
skill ratio (%) 17.96 29.14 3.68 11.65 22.80 31.60
dependency ratio (%) 61.43 70.17 86.53 82.24 52.92 63.36
no. of children (age < 15) 0.9459 1.0320 1.3822 1.1624 0.7980 0.9390
no. of adults (age 15-60) 2.2951 1.2775 2.2748 1.3392 2.3020 1.2558
no. of elders (age > 60) 0.4134 0.6743 0.5573 0.7454 0.3646 0.6412
Household income (by income type)
wage income 5,813.76 10,535.04 912.71 1,478.69 7,475.17 11,703.39
wage income - farm 311.43 1,236.19 353.61 823.55 297.14 1,347.41
wage income - non-farm 5,502.33 10,588.37 559.09 1,325.58 7,178.03 11,765.83
farm profits 1,340.27 6,452.44 959.15 1,307.32 1,469.47 7,423.16
non-farm profits 3,124.88 16,289.18 311.85 1,075.03 4,078.47 18,743.25
other income 1,720.81 4,842.32 608.03 903.98 2,098.02 5,527.97
Income share (by type) (%)
wage share 42.55 59.61 29.25 77.83 47.06 43.02
wage share - farm 6.65 29.88 14.00 48.11 4.15 16.26
wage share - non-farm 35.90 51.36 15.25 53.65 42.90 43.29
farm profit share 18.58 32.72 34.69 38.97 13.12 28.29
non-farm profit share 18.69 62.10 9.12 90.07 21.94 36.25
other income share 20.18 39.81 26.93 54.80 17.89 29.37
Household type (%)
(from major source of income)
Wage household 44.64 49.71 29.45 45.59 49.78 50.00
Farm profit household 19.47 39.60 37.70 48.47 13.29 33.95
Non-farm profit household 19.29 39.46 9.57 29.43 22.58 41.82
Other income household 16.60 37.21 23.27 42.26 14.34 35.05
N 23,549 5,962 17,587
Note: * skill is defined as those who have completed at least lower secondary school.
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Table G.4: Simulation results (SIM IV) - Descriptive statistics (mean) of household charac-
teristics - all households, poor and non-poor households
National Poor Non-poor
mean s.d. mean s.d. mean s.d.
household income 12,004.58 20,649.22 2,793.66 1,715.77 15,125.66 23,051.89
household income per capita 3,873.21 6,495.91 668.92 287.22 4,958.97 7,197.91
Location (%)
urban 54.89 49.76 35.26 47.78 61.55 48.65
bkk 6.75 25.09 1.02 10.07 8.69 28.17
central 25.27 43.45 19.58 39.69 27.19 44.50
north 22.54 41.78 24.15 42.80 21.99 41.42
northeast 28.91 45.34 38.91 48.76 25.52 43.60
south 16.54 37.15 16.34 36.97 16.61 37.22
Head’s characteristics
age 48.12 14.85 51.17 15.55 47.09 14.46
male (%) 73.39 44.19 75.24 43.17 72.77 44.52
skill (%) 18.27 38.65 2.33 15.07 23.68 42.51
years of schooling 6.3396 4.5497 3.9933 2.5747 7.1350 4.7928
Highest education completed (%)
no education 10.59 30.77 19.46 39.59 7.58 26.47
lower elementary 53.38 49.89 65.97 47.38 49.12 49.99
upper elementary 8.85 28.40 8.80 28.34 8.86 28.42
lower secondary 8.91 28.48 3.44 18.22 10.76 30.99
upper secondary 7.59 26.48 1.79 13.24 9.56 29.40
bachelor or higher 10.69 30.89 0.54 7.33 14.13 34.83
Working status (%)
self-employed workers 43.74 49.61 53.15 49.90 40.56 49.10
wage workers 35.42 47.83 20.21 40.16 40.57 49.10
unpaid family workers 1.36 11.58 1.12 10.54 1.44 11.91
unemployed 19.48 39.61 25.52 43.60 17.44 37.95
Household’s characteristics
Demographic
household size 3.6544 1.7534 4.2137 1.8004 3.4649 1.6959
skill ratio (%) 17.96 29.14 3.67 11.62 22.80 31.60
dependency ratio (%) 61.43 70.17 86.52 82.25 52.93 63.36
no. of children (age < 15) 0.9459 1.0320 1.3813 1.1626 0.7984 0.9391
no. of adults (age 15-60) 2.2951 1.2775 2.2746 1.3389 2.3021 1.2559
no. of elders (age > 60) 0.4134 0.6743 0.5578 0.7455 0.3645 0.6411
Household income (by income type)
wage income 5,817.01 10,540.10 911.56 1,477.09 7,479.20 11,708.21
wage income - farm 311.81 1,237.18 352.98 822.54 297.87 1,348.81
wage income - non-farm 5,505.19 10,593.56 558.58 1,324.09 7,181.33 11,771.01
farm profits 1,339.97 6,445.30 959.91 1,307.43 1,468.76 7,414.45
non-farm profits 3,126.79 16,300.08 313.99 1,063.76 4,079.90 18,755.07
other income 1,720.81 4,842.32 608.20 903.69 2,097.81 5,527.70
Income share (by type) (%)
wage share 42.55 58.95 29.23 75.25 47.07 43.02
wage share - farm 6.58 25.46 13.73 39.11 4.16 16.28
wage share - non-farm 35.97 54.83 15.50 59.74 42.91 43.29
farm profit share 18.58 32.85 34.71 39.28 13.12 28.29
non-farm profit share 18.55 62.00 8.53 87.98 21.94 36.25
other income share 20.32 41.26 27.53 56.78 17.88 29.36
Household type (%)
(from major source of income)
Wage household 44.64 49.71 29.43 45.57 49.80 50.00
Farm profit household 19.47 39.60 37.73 48.48 13.28 33.94
Non-farm profit household 19.29 39.46 9.56 29.40 22.58 41.81
Other income household 16.60 37.21 23.29 42.27 14.33 35.04
N 23,549 5,960 17,589
Note: * skill is defined as those who have completed at least lower secondary school.
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Tables G.5 - G.12 report descriptive statistics of household characteristics with the updated
income by region for the poor and the non-poor from simulations I to IV, respectively.
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Table G.5: Simulation results (SIM I) - Descriptive statistic (mean) of household characteristics
by regions
Overall
Bangkok Central North Northeast South Total
household income 23,253.36 12,679.21 10,167.04 10,392.61 11,139.31 11,910.82
household income per capita 7,495.94 4,064.38 3,425.57 3,267.19 3,594.29 3,843.75
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Working status (%) 23.66 36.61 45.28 53.77 43.21 43.74
self-employed workers 55.57 39.51 32.67 27.28 38.90 35.42
wage workers 0.63 1.26 1.53 1.28 1.72 1.36




household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,808.14 6,379.98 4,503.94 4,446.44 5,129.42 5,760.07
wage income - farm 69.17 296.59 304.28 219.24 571.34 306.06
wage income - non-farm 14,738.97 6,083.39 4,199.66 4,227.19 4,558.07 5,454.01
farm profits 86.37 1,734.72 1,040.23 1,210.97 1,865.73 1,337.24
non-farm profits 5,929.48 3,044.32 2,747.69 2,876.49 2,857.35 3,092.71
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.22 48.86 39.28 33.38 43.85 42.36
wage share - farm 0.49 5.49 7.13 5.45 11.43 6.49
wage share - non-farm 62.73 43.37 32.15 27.93 32.42 35.87
farm profit share 0.51 14.39 18.58 25.58 20.38 18.62
non-farm profit share 21.95 19.24 18.55 16.28 21.02 18.71
other income share 14.32 17.51 23.59 24.76 14.74 20.30
Household type (%)
(from major source of income)
Wage household 65.69 51.16 41.96 35.01 46.17 44.57
Farm profit household 0.38 14.83 19.38 27.40 20.81 19.50
Non-farm profit household 22.47 19.39 18.94 17.23 21.52 19.22
Other income household 11.46 14.62 19.72 20.37 11.50 16.70


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table G.7: Simulation results (SIM II) - Descriptive statistic (mean) of household character-
istics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,256.73 12,680.62 10,168.96 10,395.18 11,140.59 11,912.79
household income per capita 7,496.85 4,064.86 3,426.19 3,267.99 3,594.77 3,844.38
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Working status (%) 23.66 36.61 45.28 53.77 43.21 43.74
self-employed workers 55.57 39.51 32.67 27.28 38.90 35.42
wage workers 0.63 1.26 1.53 1.28 1.72 1.36




household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,810.61 6,381.31 4,505.23 4,447.91 5,130.57 5,761.48
wage income - farm 69.20 296.91 304.71 219.62 571.47 306.37
wage income - non-farm 14,741.41 6,084.40 4,200.52 4,228.29 4,559.10 5,455.11
farm profits 86.33 1,733.65 1,039.86 1,210.48 1,864.73 1,336.57
non-farm profits 5,930.43 3,045.47 2,748.69 2,878.08 2,858.48 3,093.93
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.22 48.86 38.94 33.38 43.36 42.21
wage share - farm 0.49 5.49 6.74 5.45 10.95 6.32
wage share - non-farm 62.73 43.38 32.20 27.93 32.41 35.88
farm profit share 0.51 14.39 18.57 25.58 20.38 18.62
non-farm profit share 21.95 19.23 18.82 16.29 21.53 18.85
other income share 14.32 17.52 23.67 24.76 14.73 20.32
Household type (%)
(from major source of income)
Wage household 65.70 51.18 41.96 35.02 46.17 44.58
Farm profit household 0.38 14.82 19.38 27.39 20.80 19.50
Non-farm profit household 22.47 19.38 18.95 17.22 21.54 19.22
Other income household 11.46 14.62 19.72 20.36 11.50 16.70




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table G.9: Simulation results (SIM III) - Descriptive statistic (mean) of household character-
istics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,397.26 12,770.66 10,248.11 10,473.39 11,226.73 11,999.72
household income per capita 7,541.68 4,093.26 3,451.90 3,291.72 3,621.62 3,871.68
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Working status (%) 23.66 36.61 45.28 53.77 43.21 43.74
self-employed workers 55.57 39.51 32.67 27.28 38.90 35.42
wage workers 0.63 1.26 1.53 1.28 1.72 1.36




household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,902.77 6,436.93 4,552.35 4,492.90 5,181.27 5,813.76
wage income - farm 69.58 301.00 310.62 224.11 579.78 311.43
wage income - non-farm 14,833.19 6,135.93 4,241.73 4,268.80 4,601.49 5,502.33
farm profits 86.59 1,734.03 1,045.39 1,216.73 1,867.93 1,340.27
non-farm profits 5,978.53 3,079.51 2,775.18 2,905.05 2,890.72 3,124.88
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.25 49.02 39.96 33.41 43.73 42.55
wage share - farm 0.49 5.56 7.68 5.43 11.53 6.65
wage share - non-farm 62.76 43.46 32.28 27.98 32.20 35.90
farm profit share 0.51 14.35 18.55 25.54 20.30 18.58
non-farm profit share 21.95 19.18 17.98 16.44 21.52 18.69
other income share 14.29 17.44 23.52 24.61 14.45 20.18
Household type (%)
(from major source of income)
Wage household 65.75 51.19 41.98 35.12 46.28 44.64
Farm profit household 0.38 14.80 19.32 27.45 20.67 19.47
Non-farm profit household 22.48 19.48 19.00 17.24 21.68 19.29
Other income household 11.39 14.53 19.71 20.20 11.37 16.60



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table G.11: Simulation results (SIM IV) - Descriptive statistic (mean) of household charac-
teristics by regions
Overall
Bangkok Central North Northeast South Total
household income 23,404.33 12,773.83 10,252.60 10,478.99 11,232.47 12,004.58
household income per capita 7,543.73 4,094.35 3,453.34 3,293.49 3,623.33 3,873.21
urban (%) 100.00 49.21 51.89 53.47 51.76 54.89
Head’s characteristics
age 42.74 48.33 49.27 48.73 47.38 48.12
male (%) 70.11 68.50 74.69 75.18 77.30 73.39
skill (%) 36.03 16.19 14.80 17.91 19.62 18.27
years of schooling 8.9090 6.1495 5.6661 6.3900 6.4156 6.3396
Working status (%) 23.66 36.61 45.28 53.77 43.21 43.74
self-employed workers 55.57 39.51 32.67 27.28 38.90 35.42
wage workers 0.63 1.26 1.53 1.28 1.72 1.36




household size 3.3612 3.5622 3.4019 3.9017 3.8267 3.6544
skill ratio (%) 34.96 17.08 15.07 16.73 18.45 17.96
dependency ratio (%) 39.22 59.92 59.83 65.32 68.21 61.43
no. of children (age < 15) 0.6425 0.8743 0.8251 1.0745 1.1189 0.9459
no. of adults (age 15-60) 2.4424 2.2461 2.1295 2.4339 2.2932 2.2951
no. of elders (age > 60) 0.2763 0.4418 0.4473 0.3934 0.4146 0.4134
Household income (by income type)
wage income 14,909.24 6,439.86 4,555.50 4,496.35 5,183.45 5,817.01
wage income - farm 69.52 301.57 311.37 224.58 579.39 311.81
wage income - non-farm 14,839.72 6,138.29 4,244.14 4,271.77 4,604.06 5,505.19
farm profits 86.52 1,733.36 1,044.82 1,216.00 1,869.24 1,339.97
non-farm profits 5,979.20 3,080.42 2,777.10 2,907.94 2,892.96 3,126.79
other income 2,429.37 1,520.19 1,875.18 1,858.71 1,286.82 1,720.81
Income share (by type) (%)
wage share 63.26 49.00 39.54 33.54 44.11 42.55
wage share - farm 0.49 5.53 7.26 5.56 11.54 6.58
wage share - non-farm 62.77 43.47 32.28 27.99 32.57 35.97
farm profit share 0.51 14.35 18.54 25.53 20.31 18.58
non-farm profit share 21.95 19.22 18.19 16.18 20.74 18.55
other income share 14.28 17.43 23.73 24.74 14.84 20.32
Household type (%)
(from major source of income)
Wage household 65.76 51.23 41.96 35.11 46.28 44.64
Farm profit household 0.38 14.80 19.33 27.43 20.68 19.47
Non-farm profit household 22.47 19.42 19.01 17.27 21.68 19.29
Other income household 11.39 14.54 19.70 20.19 11.37 16.60
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